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PREFACE 



Last year when lecturing to the students of the Campbell 
Medical School, Sealdah, I noticed that the want of a compre¬ 
hensive Bengali text-book treating of all the subjects cons¬ 
tituting the course in Physics and Chemistry as prescribed 
by the Director of Public Instruction for Vernacular Medical 
Schools in Bengal was strongly felt by the students. 

This book is intended to supply the want. It embodies 
my lecture notes delivered to the students of the Campbell 
Medical School during the session 1896-97 and contains in 
addition to the subjects laid down in the comse,, short notices 
on various matters connected with Heat, Electricity and 
Chemistry which it is necessary for all medical students 
to know. 

The book is divided into two parts. The first part treats 
of Heat, Electricity and the Non-metals which form the course 
for the first year. The second part deals with the Metals and 
the principal Organic Compounds selected from the British 
Pharmacopoeia which constitute the course for the second 
year. A brief description of the composition of Urine and 
Calculi with a short sketch of the methods employed in their 
examination has also been inserted into the second part of 
the book. A few of the Pharmacopceial preparations such as 
those of Iodine, Phosphorus and others have, however, been 
included in the first part of the work in order to make the 
subject of Non-metals complete. 

I have tried my best to render the language of the book as 
simple, lucid and devoid of technicalities as possible ; and I 
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have also endeavoured to make the subjects entertaining 
and interesting by the introduction of a large variety of 
experiments which, I trust, wiil help the students in their 
study of the subject. Many of the more important experi¬ 
ments have been illustrated by wood-cuts. 

With a view to maintain^ uniformity in the technical 
expressions of Chemistry, I have thought it proper to keep 
in tact the English names of the Elements and their com¬ 
pounds ; for the same reason, no departure has been made in 
this book in the expression of chemical symbols and formulae 
from that adopted all over the scientific world. This will 
save students from unlearning what they have already 
learnt from the vernacular work on Chemistry when they 
begin to study English books on the subject. 

1 have to express my thanks to Babu Kalidhan Chandra, 
Artist in the Geological Survey Department, for having 
sketched the diagrams ; and to Babu Bama Charan Sinha, 
Assistant in the Government Telegraph Department, for 
much help in the preparation of the book. 


Calcutta Medical College , 
1st November, 1897. 



O. L. Bose. 


PREFACE TO THE SECOND EDITION. 

This being practically the only text-book on Physics and 
Chemistry prescribed by the Director of Public Instruction, 
Bengal, tor the use of thp students of the Vernacular Medical 
Schools in Bengal, I have taken special care to bring* the 



second edition of the Rasayana-Sutra up to date and to 
render the subjects treated in it as clear and simple as 
possible. 

The book has been enlarged and thoroughly revised. A 
large number of extra experiments have been described and 
are illustrated with diagrams. Special attention has been paid 
to the chapters on “Water” and “Air” and it is hoped that 
much useful information has been introduced into them. 
Directions for working out simple chemical exei'cises have 
also been given. 

An appendix containing a brief description of the sources, 
preparations, properties and tests of some of the common 
substances in daily use such as starch, sugar, oils and fat , 
soap, &c., has been added to the present edition. 

Calcutta Medical College, 
lit January, igoj. 
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C. L. Bose. 


PREFACE TO THE THIRD EDITION. 

In this edition, the second part of the book has been 
thoroughly revised and it is hoped much useful information 
has been introduced into it. Sir Henry Roscoe's arrange¬ 
ment for the grouping of metals into classes has been adopted 
in the present volume. The chapter on .the examination of 
urine has been much enlarged and a few diagrams of the 
common urinary deposits have also been given. 
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C alcutta Medical College , 1 
15th September, igo$. } 


0. L. Bose. 



PREFACE TO THE FOURTH EDITION. 


The book has been thoroughly revised in the present 
edition. The chapters on Heat and Electricity have been 
enlarged and many experiments and tests and a few 
diagrams have been added to the chemical portion of the 
book. 

Calcutta Medical College , 

15th May , 1908. 
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C. L. Bose. 


PREFACE T'O THE FIFTH EDITION. 

The book has been carefully revised, much enlarged and 
the two parts incorporated into one in the present edition. 
A new chapter on Light which has now been introduced into 
the curriculum of studies for Vernacular Medical Schools 
in Bengal has been added. Some new experiments and 
diagrams have also been given and a glossary of scientific 
terms used in the book with their vernacular equivalents has 

been annexed,. This has been compiled by Babu Bama 

# 

Charan Sinha, Govt. Pensioner, Telegraph Dapartment, to 
whom my best thanks due. 

Calcutta Medical College , 

u 

1st January f Jp/j. 
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C. L. Bose. 



PREFACE TO THE SIXTH EDITION. 


In this edition, much new matter has been introduced 
both in the Inorganic and the Organic portions of Chemistry 
and the book has been thoroughly revised and brought up 
to date. 

The aim throughout has been to make the book useful not 
only to students of Medical Schools but also of the two 
Medical Colleges in Bengal. This being the only text-book 
in Medical Chemistry and Physics in the vernacular, it is 
hoped that its publication in the present form will satisfy the 
requirements of those for whom it is intended. 

Calcutta , 

15th. December^ 192$. 


} 


C. L. Bose. 


Extract from Government Order No. 4105± 9 dated the 4th August, 1898 
to the Director of Public Instruction $ Bengal . 

"WITH reference to your letter No. 168-y dated the 18th June, 1898, 

I am directed to convey the sanction of the Local Government to the 
adoption of Dr. Chuni Lai Bose's works entitled ‘’Rasayana-Sutra* 
Parts I and II, containing a full course in Physics and Chemistry as 
alternative text-book * * • • for the Vernacular Medical Students 
of Bengal/’ 


OPINION ON THE BOOK. 

Rasayana-Sutra —A treatise on Elementary Physics and Chemistry 
intended for Vernacular Medical Schools in Bengal. It is written in a 
clear style and is eminently suited to the comprehension of those for 
whom it is intended. * 




\ CALCUTTA GAZETTE, 
6th October. 1698. 
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5pftr$ 5<l <£&t ^TpCHS ’HIatoIH atCItC’T ^Itfol CT ^n*|Sf jfori 
HTC*, «w *T*lt*f*r* f3Rt?T *Mf I •. 4 

fitful HfSTWJ 5J^H -&TC 'S 

<si^tsf% fSnmrotfj mW <stT$ &v§z% \ isni ftfovii-W5 
uq<f; <wrntftc«m WJI iMtSS ^forftlg I 

•N«t <st*® ^fiRtK w HtHtP«( *fos *m< feftn ^P® PPr® 



* ?RHR-*jar I 

*fcrl i sfr® *fffN 'fcqwr :«fftani tof < 2 tf& 

wfa^i; <smj fa fa *t<ftsf 

«rtfarfa *rami uw fa ^trr^ *1 fw ^v^t® 

*ftW, ^5'kl tSft®]'* '5R’® ®t«*T faftT I ?RH i T-'fwfa' 

f s r*Fl *r1 ^far.»i cn m-*\ fw.tr *its ^fa® *r|gi jti i 

'*rfasl *is<rfs? rffW»i ^ ^su ^fart <*rtfa i *ift 

'&W«fa WM->I**fiJ *tr, ®t*1 5^C®! <4Ttt ■'Q't 'Bl’U^ra W.*Tft?f 

»rf« ^t?r 'srf^rsii ^aj ettst ?tfai 

i 

f%*i^s s «s3«t- 7 T” s is s^?t ^ ^?rcar ^fk*T c^ss*! ^«i <2tt3 

s-strl vp ^ ctrf% iw ^faigtfltPF tr^rl *t05 i 

tp*R 5^?t ■'J^cay fafa® *^C*I C^ffo ( Explosion ) ^*tfa® 

'v 

3tr, <®MWT uret® tiwrft ^?1 'S ftfire t 

tTCttR-fassR f"PFl ^ftTC»! <£&?M fiuSC'l 'Ot'H farfii 9 ! ’tf^^iT 

*tr, ®t?1fapwsc’t ?lc® *tfal trfa i 

JJ® 9 f?tfa® JTt 'StCiT^s cgftsfa <£nr<Mtofc f&favil sq *rl t 

3t^. fefatsr ( Bright's disease ) jj?:® <f® ’if?RM es^jjpw 
(Albumen) iftc^, ^jj® (Diabetes) oitc’l 5£®<t *fa® "<F® “pfal 
fatf® &fsz%, *rfa® *rtfa fa fa ^’tWw Mfas, tsi ®i 

Srtfa?! -if ?pfai Ciltm Tjffcfa^l 5«trl 'st 5 ^ I ®>TfaT- 

fasrfa ’fft ^fk*l <£$ W®1 *tTpf fa 'SpmCT *tffai ^fa® 

®tr, v5t»i f-papi ^%‘s <trai irra i 

*jfa® 5f5i *rR ^fa«i 5rf=rff%«y caf*r ^*fir ®a, ’ifarttf 

5f«1 ^rn CH (SjCiltSf^, ®t?1 Jl^cai ^Vc^5 

i ^ 's *tf?i^tir & r m 

* 

•Tt*rtf^t*f ^*5 f^fars «ftc^ ^?1 ^fac«r 

'-9 t%f^ csrt^f ’W^Ri i *f!Hi 

^n\ wm *r?K •^ < &z~$ *tl®l ^inr u>^ ^t^rRf 5 ^ >2tferl 

*WK 5(1 



| * >s» 

■ 

sst *rtc3 i cs *»f 

373^ S3, ^1 '»I^t?»t , ?C»l^ W8JW qjfo ; tii^’f iB»»J 
*tt=r s%l ernes a >tfwi cstntaFrs s^c3, ^5tst3 ^fs fafsar ftp i 
fSfwra Jrtstsm "srtcTJS wtom i w? <2fo5is fefjwrcsnft 
s^tm-fassi^ f 5 !^ s%l #$ af«i ststrs *ffi:i7t*rcst#, s^s *ftts, 
■^f^recs s«si , «rs s<#?o i 

^«f-«tc?ft?r s^tipr-fasrR-f^ c^’t " (2tr.7t^?, *w 

w.3r3 c>^s*f i ^sfM, drafts 'sfc^ csfc’f csfJ7 *w^ 

nf^its S3 =n i <a o<z* C3t% £t*rtH *wr 5$, fssi <a$ 

"■^ cstw *tf3*rts sfl s$*l esters *it«R scs, 

?3<H? <*3 St3t«l 43? ® , 11s 5 *t«nt»tC3 C3t?t fw ft* %f '3 $#[ 

s?3i *&$ i wTR-ftsst* ntsfe^n c^fF^re, ^tsti&sf, •tit i tfaprrifa 

Stff® SSSOftl 4**1 S'-SMSJSS *ttB^ *W«f S^StC^ CS 

G ^tsr *N7 ^StftC5f3 *f^5 faftts S%1 C3t%S C*R57 
S3tfc»| ^StSi sf« W-W <2tt3 S3 I 4^ 33*1 'Bftfss i 5 

$$3ft ^A ^S C3t*?ICS WT^ttS <87 W* 

*fp5\5 3&F5 %$/§ I 

■aiMftm nftrits-ftF&l 4S&t sftrftfiTS (SffaRi 31K i 

3^*157 33C3 ftffts Sf’lftftS sfCSStfS STStRT 4 W3< 'STfafafS 
AA*tt ^sfft ®lt« sfaHttS 43? *NMTSf1 >WCTi «7»tS5f|S 
*tfa^ 3?3tt>® SSSTCS I 

CFftHfS 1 ^ (Chloroform) 4S§t StJrtsftfS eftfttS i ^-fsfs^tS 
CStC3Fpt. C3 fs SCSt*tSl*t 337, «tSl 'StStsT* I 

CSfCStS^ «T[fSf3 starts *iA ^-ftfs^l, CSf^ « fcfsVTS 
®3C33^ *tt*F, 4S&) 'SSftS St*fT sftlSl nf^f'TS S^5 <i)3? C3 
fepP^^I 3^333-37ti:^, CSt^t 1 «7f33 s, 3 !e l 3^31 

*Jtf3W 571 Sf^lTrt ^ ^3-f5pP^3t3 S^CSF^f CSS 

sf?c^5^ 571 I 4'SC't estates CFtnrtS'tf, StSl ' 5 I8 3^fsts 



8 | 

*fw1 HttftHJ 'Slf® SfopKS «N« 

^KHt^ft 5^C''5<.'ft l 

<*$h 1 «rcj-f5favrl nfaw *it« Hastes ®h? <n w* 

^ * 

«jc«6 «^t*JMji cm*\ «rfa* f§*i, <fw«i ch$ *tf®TO jpfjnri 
fforttsi ^*ta ’TtHH CT ’■If* nSH-fHHTHH 1 (Antiseptic) 
<2f«tt^ HE® 'SS-fisfa'tHl &usm I *JE^ 'SIJJ-fsfWJtH *R H's’??! 

♦tffewi hu'eh* ijfir® *Ffa® ®Ht 4 $ ^tfic*! TOtf®^ earn 

?^® ch ®fsRHR «i1wfc»f ent^ ^theh *tf%® ^ i ®*rc«i 
ent *rw cat^f tfHt*rf5if5ra <2ttft»r h&hi mw ?f stti <sHt 

'•ra-fsfavit* '«E S I ^e^hIeh csrt’t stt3 ^f»it*is 

«TS>jf®5 sri l «TfeJE3Ft3rfc®, «R v (Perchloride of mercury) 

CH $HCHH '®E‘I *l&H-fHHt?R* ^-fsf^JiTH (S'® 

®t?Hl cq^p^l TTiRtHfHH 5 ctift* <£R? ^tfaEsR ’t&H-fHHIHH *tf%« 
fapata jf«i Jit® i HHtHH-fHsrfH ^t^tc^rj fan fan »!®h 

HECW^tHH 1 TO-fHHt<P£ 'SjR 'Slifas'S ! 

HHttH-fH®tH nt^ Hi =FfHC*l C^f®^lt»[ 5(feOT^ ( Medical 
J urisprudence) TOi HJOHj H5*tt% *lt» Hi i c^tH far fa?SH 

to, far TON #?i cH'tn fan *wt*f sfal 'siw ^ilsi ^c« 

TO, ItfflW HS, «ttnitl HI «Wt® WfatW faw* <2RM 
H'fHHtH m fafiH TONH, CHfe^lN ^iHW:5R v 

HH*l fart* '8TtHtfH«ftH f fa*Fl v2tfffH ^C5 I faspl *•«$< H^tHH- 
fHatH-TO 1 *, ^®Htt <£) farCH HHIH HJVtfa 9ltt®H m HHtHH- 
fHSTfH H*Hl 'SR'S <F<!HJ I 

, HHTHH-fHStH CH fafa^TOfE®^ 'SRS f*|fa®HJ, CH fan 

TRt^'S HjufartH *rfHS*F TO Hi I HHtHH-fasfH f&pKHl-TOH 

1 

t 

JJflfafa ■, fafa %W\ H^E*! *&H« CW $#i HH, 

iPtfHH-fastH-flH'l 'WfCT ffefavil-ltH-WtHS HHJHj 
*lt*5 H*fk® TO HI I 



fcianPwi i 


ft 


mi fsrefc jtos i 

•trK-fatfif fws (ftc*r*n5i 

\Knf% Sri <nf<Fc*i sPffirfsT’F <§vqf »w**c*f ^brtw^ *tt?d 
Thr sn i c$w *^ftnrat ^c«ra tfaftoR ^frspfa 

fvrf^^ \sK <®rtE*itv 'a <5%^ ^arspi <^tirc-fcsto-f*r , *'fa 
mffa *f«i PnrfcfiT i «rt*rai «wat *wttf-fr®t*r w* wfritrai 

I 


«i?t«f-fWft I 

PHYSIOS. 

altffr ’tfg^l a^fsir ^-fsppft It^T^ 

•wltf-faatFni i Stofwnr m<s iret^-fwfr, 

ontfar, ^fi?-fwi, «ttft-ft«i, ftfavii < 2 f?f% *tr*i *tafc *ftttf- 

faatPRi ^°x*t ^fim •ifsiffta l *tft<- 

tot *ttai ^Pral Prcfa i *t fi fe*rftft- 

*t« ^ «tff% to wfa *rh» ^ i *i*rfc«& 

^ntsft^r-'n^ m nputa **it^-fa®t5T f»w ^f?w wifacs ntfl 
?t* i 

^1*1, <RtCTt*» JfftVfl, ’TNiM®! <2t^fa fifat <2tt*p5* 
«iPr «Jtc»rt5Rtt *tfrt^-f%®itc5ra tjo fcws i «a n$v? cwwN 
«tn» TOtf* « s5f««, <ifc Pr® 1 fWW «rtS9lt5*tfS vsff5 ^ I 



ew *rf?nwr i 

( HEAT ) I 
s i i 

^£®| offitctfa sffo aTOi ^ a^1 aal 

«rf^^ i 

sft^ ^ att3& <4a° *ttfK aTCSff «I1 f?rea 

a*ta ^faal «ttre i *m®f asatFa fgfaa ?@ c*tm vs, 

^ri—*pffo <wK ( Solids), caaa at^, . '<r-t5 tmtfff ; 

^*1 «WH ( Liquids ), a^i era, fc5®|, $e]tfa, <aat atsfhl *m*i 
al siit^ (Gas), am a1\, «rf%w^ sttcstaR twtfs i «mn froro 

^sfliT ^<Tt«f Wl al TOafa 'BiaTfa ?fC'5 *tfC«l <5at *<ia S 

Tfaffa *i*Tttf <2tt«S *ttra I 

f* ^f?a, fa wi, fa attafa, a^a •ftrf«ft ^fa^aj *w’n 
(Molecules) aial afSs i ^^fa *tt“tt*ttf“i atfacae man?! 
^mftta* 7 K ^ al, ’ftfMora asatat® ^j^«rr=r aTsa*; ^ta 

Hta 'stf'faa* araafa (Intermolecular space) I 's^asfa <4a? ^‘[ffa 
TOa^t <*& ^ CT ^stfia TO] 'atatfam Ifaa-Stf^ TO | 

&snra^ 'afas arfaai ca*a»i ami atai ^s^sa asfare <ttfa i 

faapaf-arfw (Theory of Emission) :—'SasstfaaifTOa 

TOs ast*t ^a 5 ^fa ^aa 'st^sr «i^® *RN j ^1 ataffa a<rft«fa 
*rr«ffa* aiaafa afaai <atre *«t ^ *mtf v$z® 

am *fare *rtw i ca *t<rr < f faspre vs, ®W %wi «*w 

m *wK to '»rraR to, astfi «itatfTOt* "npf{3nr : carm 

tort atcan 

qnrW-Tf® ( Theory of Undulation ) :—«rt$faa' hrssifroat 

art*t *f<rf< afaai ft*ta a*m ai i • $t*tffaaa are rera 

«aV3t nfa*. (Energy) ataf } aat< c*t»t faw 'aa?! <stt« 



if** i wcsf* 

(Molecular vibration) <nt fact* '■WTl ; ^1 *t*tt ^st*t ^TSJ® 
Rl ?fWR ^ 2F« *r?R'8 iRstfR 

C*R w I *i«rtctf« RRR* W* if® 5p35tw *|S*1 «ttre \* 

^?ra Rt^R TOR «, W stw <*W R-St 

RR'PR'QI ( Stellar space ) *ntf*ffl ^f* ( Ether ) stfR <aft 

ifs’TO ■ srsR f?F®w* nrH' ^Rf® ^faratl i cw fp 

TOlHC** 3TC1 C*lf$ Rt^ '^Rtl ®*C** <R S^STl fSRtt* 

Mm ^tRs 'S5fR C^R iTfRf* 'R'-lFR V»Pl twtqspr 
RRf® *^f%C®T £<*tC3 *P"R-®*5f ^<T «a*t fe*1 

JWlffo -W*] «tf«lf** **R *fc*1 ®Rf M I 

<rri<? h^Pr 5 ia^tR® i 

®11 ^ <2RR ¥ tf® Rcl* (Motion) *jR*1 Rft?fc*$*tUS I «t*K* . 
CTHw ’iFs-lfTOS *iR«f® 4*1 *Rt® <Tft* ( cw ®R iRtRJ oifl)^ 
*tf*5tfa® S* ) <4*? ^f®*tf<ir»t* *1*1 stf®-»tfV.4' ®tt*t lf*«f® 4f*t® 

*rt*l *t* i <4^1 < 2 ffiF *1 Rtl* * 1*1 c*. C4R *341* *tf*E4 

( Eneigy j «rai <2Rt* “lf^C3 *ff*«fx5 4f*t® *tt*1 Mi I “if® 5 * 

*rf**#t *H5® *fas meg f** fc*t* $R ^t% 5* *ri i 

< i \st*t >»a*tor < Wc<^ i 

®t*t *Rwtc»t srw <5Rt* nf**^* *fort «rtt4, **i— 

• (>) ^*P®1 1S(f® w; R) 4®* RTPf ®*i ?* ■, 

(*>) C4R C4R nwt«f ***< S* i (8)C<PR C4R *f«rt< «tr«F ; 

(a) ptfttf Rt*tR <sff* M i (» C^R CTf^ <Wt< 

( Decomposed ) ^ ant (i) W I 

\ 

RR?n 'srrtfswfr *tft^*r *i?w ^rft^Rsri f 

.. . ... ..... .. .— . . . . . t .! - - ,, m 

* ^"»r «rw» ^ * j?c5T 'sttns m m ^wttTje 

• RatR^m ®t»t« «ictr ’fhrci <rtt^; *wtc«R- 

sttam %+ 3tl csrtR*^ ** i 



3*it?rc-33r i 



(i) <2f*rfa*l (Expansion)—’KETft’t 7tE3f7^ etTtf 4 ) 
< «KH ^rtrstsni 57 <47? •'■f'rN' &us wh y$z*\- 

%®*rt77(t7 7$f^5 5571 7t7 i *t?tt«f7 brf^ 7 !%^ 

^7tfirC75 Linear expansion T^Ef i <5t7 JTCETtC^ CTfJf 75T7^ *3% 

57 sn I bfdT7 ff%7 W3 ^5t7 7W 
ff% ^^5 57 ; ^Ttflrcs Cubical expansion 7^5 I 

7#I *$p6 TfoTtfS <7 fTfsf 3Tto7^ «lf% ^ «W<TJ '*<£-77$ 7t7l 
?f(|^ | <«t<i^f5Rl 77"7E77 7C7I <4 7^ -tfe ( Molecular 

attraction) ^rft? i ufc 7^7 7T71 ^ 'sj*f7&te^ *f#r1 

f^TTOj fett%1 *&7t7 C5h T^fTC^l I t£& 7^7 VS ft7 5^E7, 

l$v$ ^5 Sift? spiffs Tfe 'spfo srMfo 

7T77tST $f% <2tM 5^17, ^^Tf? 7?H ^17^ 5^7 I 

^7^%-»ff^7 'sriffcTfr 'stffc <5mr$w ft7 «its 

57 I TTftsfr 'Sj*l r 77$7 9 t7 T ^K77 TOT Cl <5[f57% "iT^ 5 TftT*, W 
T«7ft*f ^15+7 ft7 57, ^7f ^^f*! *t7 7 *f7 &U5 f77# 

5^71 *105 I i*&T*t «rt*lf77r 7577t7 <2tto 77 7^171 *Wt«f7 
*rt7<5CT7 fff -*tffip5 57 I TsfSs? *Pfff ( Solid ) ^ *rf77tn«t <57! 
757*1 *twW ( Liquid ) WW Tif^p *|f77tt«i <8Wtf7'$ 57, fT 5 ^ 
7t7% 7ftt«f7 ( Gas ) <2t7t7 s l *Hft*HFt TlfTTF I 

75ft TOTtW • T 5 ®*? TTttsfo <2f7t7*l 7t7l "*farc*t 

<2t7tf*fa f&W* I 

UJTt <rtft ^W7 *Tt3 « (flTfSt cflVNI »&7l ^5t*t>IWltH 
7(rft*f7 <37(7*1 *2t?Tf*l 7#^ *tt7l 7t7 S— 

>7 ♦fl'W I—<5(7(7 *t(C3 •flT^t 7tT 7t^l T(C5 l $ 7tC3f7 TtKI 
Cutoff ^7 «mt5 779tt7 7fpF7l7 5t7 7*v77f7 571 ^▼tl 7(5 
*(771 7#, 9t5l 5tw ^5l ?f7f «t« 5^7 <W && 

%57 7WI ifftf ft7 *lt7 f«T%7 71 I £* 1 ) 55^7 4^ <*mt77t5 

I * r 

Linear expansion I 



<3T*t t *» 

fsnrf^lf^r 5 ® 'sitTTSWS <*|»itw ( Cubical expan¬ 
sion ) 'Sl^f‘f'5 '.— 

<u *riWt i —w fetai (▼) 4fffr ct\cw 
fit (<r) <*>▼$ c^?-ira; fcffir ^wtn 
fafffa *t*1 <sff?t csfitw cstt^rt fffwtt* i 
ciffaiSf ■tFi “sffe® w 
afMr fin<« *wj fort ■nfirai ?l$t« *ttt?, 

fff3 WfH C^ftnt^t (5f) JRfi[V 

m\ 'Sf^i $tc*r fe^i «ttimt5nt 

■smtsri cs^s fo.s<r jw? fort ^1 

’ttfirai fo^ir §nnr *tt?*fori ortf^c^ i *ira %s«t 
f?t47 fe$<r finl *l%* i 

▼f$5{ *ffTtC«fa <43 '«lf CT ■STt^l ^ Tf?i 3t$1 

▼fare *ttfa sn, f%i -m*\ ♦wntfa tfht^ m&fe ^ ssr i 

»5 ^t^l’SFl t—ff*f (Bulb) fafafc 4^5 (flfal 4ffSt 
to fftw^T srlfl 'S mm fowt (<5 fear) 
stJf «^*f m^i mm ^ j?RHi -affft fe? (▼) 

▼fir® ffj i tfftJi nttaj (<t) m *tfinit ▼▼§! otwi 
forfoj® fffin»i m ftfai JiVnl ▼fagR ▼fitit^ferritj 

§fa® i «ff ftan 

Thw ct iflra m ^33 ?*, =^t? 

*fw *ic«n fett* Tft *fl * astra srtsiff fe*tffofcir fcflre «rfre i 
^Ttc^tc-sr jk* k% v2rmf^« w »m, fai 

^tiwsni <jf% nfffj? mm ^»wt* <43 ^ ♦rf^^rfc«t Jn>itf«r5 *? or $t*i 
*mi* *tw 1 

’TWS ^5TC*$ Traffa °mr.tf* tftntSM f^?rt «ttt* 1 
B«f i—*|ttttwrr wfiftl * «aff^T «rnt 4ffSt ▼few spr *i$*f 

m am fffftiftl «^ffn w *pf nt* 

4ff nttanr jtctj fffwi (Wb^tb m 1 spift 4 ^arc*t ftf*R f^*r owl «tt* 





^0 3*n^R-33j3 I 

CT sttfl «f*1 Hi (®51 ?t^< 'ftw), C**®! fsfflftl BfSt 
T<5^lUft*l <iW1 55 5t?l v^5t flfBWI 5tf*W Bfttn 5WI5 IIWSF fr5tt*tt 
$?fa «iwwif =rt^ jprfto «Pitfw 5^ii •f^rf?^ ^fsr 5 } «pjc* =ftt5 csfam f?w, 
Sft^7 3f®t apw 3FW sftfsjCS 1 

Starts 'S 3f5^ir Vt*t—‘"»H 1W 'sRfl ^ *rWPn *wt«f- 
« ^in:$ «rt«nn Ms ^facs *ttRr, ^rarc* < 2 f*T®i 

( Sensible heat) ^ 1 c*f ^©I 9 ! ^ 37«1 fa'fa *tfa1 *1 
^5 *Tt?1 3WJ 'SRf^fs 31 'SpTSt* 

Tint, * (. Latent heat ) ^pc? I ctCTFs 5 ^f 9 ! *re«i 

^t^rat *rcr wimtwri i 

'5t*l-*ftan ( Temperature )—c$H *Wt«f CT 

(Stmt’S ^t 9 ! ( Sensible heat ) i2ffrfa ^ ^T 9 ! 

c*mrt^ 9 twtt 5 & ^Pwi ^ i -stn-Ttati vs ^tn- 5 ^ 

( Quantity of heat ) ^ m$ \ s^jI ^m-sitafl ^ l« 

fotfftonr ^T 9 !- 7 ^ ^st ti hv.i *nar i ^ 

#S ®?5| ^ ^frnrl *|$m S ^ff§<T BTC«1<T 

K5t*Rtari m 'srtffc *2ttn >o« C t&sis ®r»i 'Sff^ ^rf»nn 

4 

^t 9 !- 1 ! 5 # tUn <81* mm "©pt-’Rt «tw* i 
<5t*t*TR ( Thermometer )—^K 9 !* 'stated 9 l'fK %®*l Tfafl 
'siS^S 5?, f-Pl *Wt< %5«I *Tl c^JT, W«tf W** 

sttc^p i «i^hi "*K m\ ntfttshi ti %s«rst* 

*rtal ^w 9 ! ttfv *1 i f«w« 'arsjfto ?1 

tot. am * 9 K ^Ffanf *tlflf?R* cjpf s %i wftprrt’nrf^i, «w 
c^t 5 ? 9 i'ftt^ arofti ^l 9 ! iR'fs ^ ^ i 

<5^ TOW 5RSJ I ^t 9 t* J l*t 7 rt’f 9 t'Tft<il <2f>it^ f^f^-^l 9 ! 

, ®t 9 f-«Kail fwftfa m ^frr, Ws <sfc *?rWt 
^’fpftsT fsptftc*! aim® *rf»rt5«t3 4 . ♦wfaf* ^ntn 4 ! fhii 



^t*t atai atra, arta«i «2tm^ e t v% atai «u**i 

TOST Tftc« *ttft art t «Tf^Jl aiWtW « St*tat*f aiaata ▼fwl 
atfts siata *MJ *ftvr«rtCCl *JflW W a?ft I ^al-ata (Alcohol) 
afta^ ^rta «9^l saa’I-’ffif-faffas «tn^5I« *ltaa1 *$*\ ftC"rw ajaata 

a*faai atft ?1 

*ttsi*T ««* 0 C strt-atsita JJJtaf aHfafta *ffa«ts aa art 

* 

aawa stn-atail ate® 8 o J C ftcjf 'Sjsft?,— 8 o°C 

*Rr ®ffta1 *Ba I <n\ 5f sfa-atstfa Wfi *ttsv a#Tl 

«a*i ^a^ta atta* sfti at bfs) wMz^ siiat aaatca <statfas 
ai aa i «a«rsr strata fa’aftta *tw *rtaa ftcaa 

i ' 3 « o ' fsifta ^ sta-afart ataa-ftftis staata atai 

# 

•fa«frts afct>5 rttta art I 

vsw 4tsa aafttfa sta-atsi fsfta^faata srsr^al-ata (Alcohol) 
'faftfo ^taata aiass aa, arta«i 'srsifta* %s»i art atca apit-ata 
«ftai ata art i am—e»"C s-raatssta ®?faai a*15a atai ala, 
^salt strata tort* atartsa ai «rataa ^ta o^ atai ^aafa aftts 
atai ata art i 

sta-atsna ^ifts atatw ai $ta ataa-fafas staata atai 
ayrtaparc*t fartts aa art, <4^® inaia ‘SW at 1-^4 staata (Air- 
thermometer) aia^xs atai atw i sta-aiaiia aiat» ^alftart 

al^-*j4 staata caaia *rewr fat^a to, st*l tfs*ip^ s«f 
afhaa aft's atatca i ^ aateta ca as^a ftaa afts atarw, 
astata afca * ^fti at$:*t4 staattaa ®i$*a i 

^sifta* § 3 $ aatt4a sta-ataii fa4a- aftcs atw atas- 
faf'as staaftaa afaat# *iaa at^ftftfa staata aja^s at® i 

«i$ai «igftt( nj ara^s atai atta* i ^sta ata? aaa 

.afataata *tfm aa, s^w ^ara tsiata*! 5^ atai ^rt»ifti a»fats rttat 
-aft, ^®at> wtai *tafpfti «t*r-aW f$a ft<a ?pai a«a aa art i 



959tt>9 9J913 59 iftfl ^5t3 ft'tf'H- 

‘Stttlt f=TCW 5RflK*t *Pfe I 

pi9 m T5 ftSJ? <WS| ^T5 dfflfa ^t 9 ! JRWtwr 
9f99l csfN 91 ®i9l 9C9?9 (^9 f&ar, 9) vs <999 fa9 '$8 
9C5r.*T9 (Funnel) «it9tt9 (9) 9f993 9%1 3g«lf9 flfa*. *ft99 Tf95 
9932 9*9?l ^HPrtftr fa* ^93 9f<CT &5t9 <5t»J19^ 9tl<2t9t9 e l 
*ft9ff Cm 9f99l fa ^5 5^91 9t9 I 9C9 95?^ *it3»l 5^®I fawt 919? 
f§9 9(91 ^5t9 5E9J £fC9«f 9f99l ^9* 9^9 ^5 ^199(9 919 I 

9E999t9 99f^| 5p9t9C9 &5$t <9 ^3*1 

* 

v&m *rewr? *1\ tfkfa wri 

.<49* 9*5 '9 5»l&t 9(99 9t9l *t< 5$9l 9TC9 | 

»W9 «{ 9t9?E9 99ft 9 &5f9 9t9l 

^»t^C3 5?E9 <i)9t 995 99^ 9Tf 5E*I9 

^»I^9 5tC3 9tf59 5?9l 9t^C9 ( C991 9t<9 
9t99 9 9I9C99 9t°9 9C99 <9 »T^C9 <99flf3 
9%9), $95 9E5C19 (9) ft 9 fair <SfC59 &§+9 
9?C9tC?t 3»ltfa 99! 9fat:3 5^C9 I 5»|5t 
%5*1 5^r.ei 9C5139 C5| ^5t9 9t99 

fa* arwr srrPnri 993 9 *? « 5 C 99 f 99 ?**r 

Tfa '*tft9t9 9%1 9ft9 49* 5W9 ^9fa»N 
9tl*^ 3C5 I <*mi <4$ 9t9ff-^< 9t59E99 
99f&t C9t5 fas 95ti:<9 W’fpf 9tf9El 9t95 
<2Wf93 9^91 5W9 faj93tE3 fafc3 91Z9 
ffa Sfcwn 919 ?v*9?f 9fft3 9^91 «j5*t9 5tf99l «rftwr I 5019 
99TfT3 9T9I59 mfa*t <2f9t9‘l 91 9Clt5C99 9T91 orffa 9TtC^ 
3t9-9t3f1 fa*ff3 59 I fa fa<9 9ffat5 WW 5C*I9 
ilfatwr fim? 939'«sftl it*t '^ffasr f&? ( Graduations ) 

991 59 I <£$ f69?«ft 9^^1 9lf%3 9f9t»I 5%9 51 j 




«9 ffe9 



^ »ct s$3i 

’swrft Tt* ^t*t3ft csw ftfwr wjftF* ^fvnripr >nt*rKw 
^n ^ i «wi f? qnt'fare fc*iratv <?1$ TO 

*$ni «rtw, tfto *te*Ki i 

333* 33^1 43*&l fsrfift (0°C.) ?tr.ei, 43 ?® *t*W 33t*ra 

3sM-*|art feftPre fwf®ra ^ncflfoi, 43t cRtR 
(Distilled) ®f*l 3*s? 3tlFtE*f (Normal atmospheric pressure ) «rf^, 
*ttcw wn *rtfai 4961 PrfHfi 9t*Hrtats U«° C.j fjgfl «tftt3* 3f*rai 
^6« erc®i3 35f*Rtar1 ^t*rt W.*\ S3 1 tpsie; 4^ 5^ 'sRfs^'iR 
sstn-qtarfa 3si3*st tR 3t3^ft *wtc<3 9t*Ht4i ft<3 3*t33t3 
m 43*3* (Unit) 3R*f S3 I 4’3*C e i §*|Brpg5 5ttt 3*N ft(RC»t3 Bf® 

1 

*rhw»j< =w5l '* fafaft 3*t*i to 33t3* fa3fe® 9fi?i ^tftoi *rfiw 
3$ft$ S^3l SrtH C3 Tfw 9lf|atfC3 3*f3E3, Wirt !CT9 9TTC3E 

43*St C331 ^f%^5 ?$cn 1 *tw sst^tafsE"^ br s&t&i 
3 *t 5| ®r5I-3tC*t3 (Steam) 31131 •>«. f^tvr^ 3*R R^*© 3tf*flR 3133 
<2f 313*1 # CS^ STRR *K«] ^31 C3 TfCT 9fiK3, 

«3t3 ITCSR HtC4 4t3 43*fl C331 3*f3C* Stt3 I <*$ §«n C3*it3 

C3^f 3 m3l C3tf>Mr5 v (Celsius or Centigrade), 3*ltE3*(fsi\ 
(Fahrenheit) 43? firf*rt\(Reaumur) Rprra *©‘|*RR CBUf 3sft3FE3 
■>••, >'&■<• 31 WT?t ^ * W3 4tE»! fs*3F 3-31 S3 I t?t3 43 s 43*§t 

35utt’s»t 31 f® 5 t 3 t 3 i 1 chests,. •»t*f>rlr=T fe 3 E 3 T^* W.3R1 

(fesrR—Freezing point) O, « 3R1 (^31?—Boiling point) 

>• m Sfal S3 43* 4«§5t33 3S1W3* 33 R ^ ^ 

^>l*[ f^o^s ^f| (Strain ^ fSs'Rt 5 ? 43> 43 s f%gt (C). 

) 

3tC3 fatVt 3^31 3t3 I 3FJtC33^ 33^ « CSFt9[^B % ^3^ 4Rtf33^ 3R^ 
4)33 43 5 C4 Rfa^ 3pf?nri 3313*3 ^|3-3R5l 4C3V1 '03" ^ 35t*f-3t3I1 
^33t33 ^f33tf$C91^ 43* ^t3-^ajtt3* fsf3 ^T?t3 ^l33fT.3 

'Sf3*%1 (0°) %Z*\ f3C^3 ^t33fC?3 I C3? m§ ^ ^t33K33 C3 m 



wtvHpr i 


TO «H-*ft1 (0°) *fa*1 Wfe *3, W?1 $1*1* faft* ^t*PrtPI «* 8 

m *1*1 ^Ps* I ^ s*1? ¥f1e**f*CB* *SM*tFT C* 0 n «lft'® '■TtCTf, 

«\ N 

Wsl of^csi^ «t»wtcsT **w* W*W*l wM *\ n ftsff ijt=t ssi*t- 
*ta?1 faeVf ^e* I ifltW^fek* W*lCT* ft* 5 ? 0*1 O’ « ^ c*»fl 

O*’ m *1*1 4*? 4*^80* W$®1 *>*&t JUfatWlffaff 

» 

*f*1 *1t* 5 $*1* ^ ^ W* <n*? m* 5 ftsfr *nl0*f*Tj ( F) 

*1*1*1 *if*«Fr* i «i)tsK*r owe** W*Wo* %e**i o m*? 

■0*1 lro"'^ *1*1 ** m*? m^SC** W3»iwl?| ^-srtsT 'Sir.* 

/ 

f*«-*; m*? <arei*? ^?*t m* 5 m*? ftsft o1*1* (R) *f*i?l *f*t%^ i 

n 

*^*1 f®sft* W*Wo* *?1i?-*e*i* $*c* *1fc§1* 5 . j 'sf**? rnfa^ 
t Hydrofluoric Acid) *1*1 s *^*1 «IfO t ftle^W Qf** mfts 

*?lrs* m’Ffars *te*i *»15 ail# **, <4m W*W*f1>t fes*- 
*«:* oft *r*i W*s *5f**l c* c* Tfw o«ri *i 'Wits *• f*rs ?to, 
cM ot Ti u e** oft ^fs^l *t*i iteltfl fc*1 *t^ 3 ^sfipp mfas. 
*tr.°** *e*i Tft* *far?r *ne5* c* c* TPn&ff* oft §31^*1 * s*T 
*^*teg[, ■51*1 m <2itg ** m*? Wsoesi* sites «rt* *r^s i 

ofifrsw, **1o=if*t> *1 ofttos *&l«ftft *1*1 fanft 's'Motsl 

v 

faf*o *fo ftsft* *ttrt ’ftftFC* C, F s R in*? 
fsift* ^os sw* 5 <n*f? ^ C) faftrs ** i 
c* oft *t*1c«f* sptWsl *£c*3tflfft® ftft* 
w*ftft *t*i *«rf3pe* *f*fa® s^e«i W**ft- 

cwrfta ft* «w *1*1 ftffii *^*i ’fie* 5 ; W, 

«tw *1*1 c* , *wle<* W’lftlsi 
>»C *fq*i ftftl **, ^rtaRfsciJ* *rft*1o 
*te*i *rt*i *o c F <n*? oftle** slft- 
*tO v» R *1*1*1 ftftk *^e* { e< fM ) i 

L 8<fBan 

c 

«a* ft* ^*=1* *5l*We^* (s< f&as ), me*?* a e*t* 




W I 



m ^ <5t*WCT* jwfsr, . fSnpM 

v 

v2fc^rtw=r i c^cai® re ctM 3 ?i c*i$csfc®. 

toi '®jf% >wBf i u" C, caWnra ffeaffa jrf $5 ml?,. 

‘t$\ ft<n ^fsis n *w tW sftt ft* ^1 Tfa, *«n— 

^o’C; w 5 R:; ^C ;<p.\ ^ = *1% c’T $t 9 t--*rt3[1 

c^lnfcst® ^♦ratre '.« ' nftft® 55 , reMresr *t*1 

5^*1 ^ c sfcrl «rrre t aft** *nssF sffarel *M oirttani 

’spp'S c^cai® *ft*(ft3® ***1 qftre <jtr?r 1 

' N • 

c*i 1 %cst® s *1 c*T*rtera ^ w.*Rftri> ^**1 m 

c*ito^ ?l afatnr ^fartir *f«fal stfo 1 

^<§5 c 7 ! *nt»:iHft/ft* -st^^icst c<i <iV m «rft§, create® 

-5t*l >»« 0 *r, c*fafra ^ri ir«' sw *t?d ftF5& ft 1 wtercfofo 
C* ^r'Kfal «* F «?? ^i?Tl 'SJ** 5ftt 

C^ft ^t’t-STfatl O’ ^1 fafag I «r®ai* OT«f1 fft£W.i? CT Wft^Rftfft* 
n<:% o?" cq?[ «up $^r® o? *«h* cv -b» *tre, ®ftl cn^catr^ 

■; 00 'Q w' so* Jifr s w* 1 ft§ ^ju^ftrft* ■stWrea 

• " 

®T p t- ! tfari«'^ r ' m 5$C5 5Ti s^ri, O’ m *$c® wrff® 

< 

57 , ^5?t“ wr* jr* ^ '0?' m ns reft ®i fttsTO ®*fk® 
u 1 SJCT *s® •i.T, *® ftaft estates® *ft® ft<® ®#:® 
*fc® ; anjt®i 5 » #n F, O ^c® lifts w aftm, ^ 351 #:® o> 3ft*r ftc® 
Sft®, C^I ^ o?." r^ift C^:5Tfc\ ®t*lsitR CSTfCu^ 5?t| I 
cfl^c 4 ! CTftt« ct ■'s.-'O^^ F, -?s ftalt 

lift® >i>3t=r j ^t s fcjnrtftr^ftw <aif«*fir ^rt r <K^',. 

^1 5— 


•jb-o^F; >o”C;; }> e F ^.’. -!i»' , F = 

i>i*« c C t c^^cfit® <ri crfttwi? ^I^tartw ^rfc^ffti^ 

v v «S 

■<Fftc® ^c 9 ! Wft C*fW 5fftr.^ ^¥, C'4*T ni <4$ «? 





TO** ^*°c, C=F *tfa$b ^ftTOffo; <a^?i *5^ 

^faFSf^lts i»°c ! ^b-o°F :; ^»°C : ^ .*.* =»yjy • = ^F i 
*lr 0 F *£?* 3*|fa3, C^Rl <S >V»° feafr 

i*»°a JPTft, ^1 ®*° «TC*?l } ifl^T* 4 ! 5p -2tr<T 

^fa®®* ^fal ^t?tt ^°C3 >lfa$ JWfa | 

^+®* ssfa* «oT = '5*''C| . <ifarc*f i.iTTCfa* ^FTtC^%> 31 
wfcsrcfsji!:? c^rf^tc?! *tfafas *fa* *tt*i qfa i 

<4* v5t*fa!tfa *¥ **f3 SffT’I’ltCT* W.% *ffafa3 *PS*f5 

^rtwf5r? faira fts «n?i *fc»i :— - 

^ i Fcf C-fl «itfa* ^c»i F ^cs '•>*. *t*r fal f^nrt’T 
i fan '«*i s'Fcf Ct® «itfa® *$c*i 

a—®*. ~—*®xf = — >-£*- =—'iJj’-'iC 'srsfH »'F, 

wt*ntPi o°* fas -i\-n T\fkv ^arpT i *«n cq ofan 

^ *t*r- ? rtail «ftt5, ®"tet<j*jp6 uwft ^fan faswfa (—) fa® i 

* I Fc^ R>s 'srffa^s ^t»! <£i*fa F '<t«f 

fan fait* *ro \ fan ^*i ^fa® jftw i 

® i c c* f <n 'snfa® *ft«i ^rc<f i fan 0 s ! vfau 'Q c f^ s i 

®5 *fa^$ ?fE3 ; ^U«'C = ^x}z=84 + n = 1l' , F| 

s i Rct F^ 'srtfavs ^fcsj |- fan ^«i <ffai w 

«* CTffi ^fa® | 

V 

ai Cc^R^s 'sjtfa'® %Xz*\ | fa «*! *firc« ** i 

^ i R c^ C tq *tfa$ ^fc*! fc*tc* i fifsri ^*i qsfare $$ i 

^Tf•T*rt*T ( Maximum thermometer )—>lt*ft^*t 

*t*Wrt <s c*T®r nrfafr *t*i-qW sfl <r*sr, 

ka« «t«rt*f >nrfart fa*^ 3 ? ^Ti5 ^3 ®t®i 

*1 9 ti^=fs <2f3ftnr5 

j 

-J^ «(sfH snfal 'stt^W ^1 ( <B|Sl1 ^1? I *RftotftsT ^^<3 

*&*w ^#sri ^3'N «t*t-^t3H f^<3 ^fa-s •?$' 



’tit*:* W* *f!NC?F* fe^fafa iJ4C!(l5|% I 
4$ ^gfagl ftgiUt'R fafts (Index) 9|^r apF 

STfoR-R SJJS^QS ^*1 «(tC* ) *t* l 

cwt\ Wl *FtftC*W 1 «lf<» ; St 9 t- 5 Tt3Jl **>, TW 
fWM *f«t* ara cawft (Negretti). faf^s HTtftwl 'JtW 
*fe*1 I fsts fiHt c t-2f s n«Tt «t*WOTl '®153i 9 t, 
C5R5J nf?« ^otw IS* "Itre <4*? SR»R[ ftlttfRl 

fe 'Sis ^ <ii w w **frs *ltwr W %1 

ww *w, f>« 5?c*in w «*rtw «itw, gsw few 

^ si jiwf sTtfail ’sitfara *ttr< ^1, ^sgt* 

far.^»iw<i ^FCtT I '4$ *tff?rs»lFj ( Horizontally ) 

<OT?I «ftC* I ^CfCV CfR TftR Ufolt 

^tfkr.S W 1 'JRsjf^ "st^a *RS ^3 *tr«W <2Rtfa3 
sft?i<r w<\f’?~s jj^c«r dfagi ot i *im g«R fe^* 

TfRS 3t 1 ^jptt ^351 *$C3 sms gtf, 3«R ^Hrf^s *ffa? *I$f53 
&$\ ^f%?n «ritw srsttsragfas *tt?w flt^F 33F31 q jjfHfei 

at*** *WJ STtfiffll ^trpic® *ttC* *Tl ; ’RSlffo *fflf CT TftC=T 

^t 3 ^rtfipi. w$ *fon gfa ■, g^rtt «mnn c*i *raat foi, 
farc^f^f&3 fe^ 3t*t-J(tart CffaH ftfaTO ^fes *\tf$ | gf* <£& 
ara »it*rhw *t*ffl5i gjg^3 ^3, 3t?i gfcc* 

*prafrr fes* mwt ft# ^gftfs *ftai ^ 1*1 

fed, 3|*1 ft<?( ¥ftc s #3 i ’STt^Ftcfes (Rutherford) 

<$t*R|W <a^5t c«lt^ m& I 

f^fffeaf*! (Minimum thermometer;— 

T 5t 9 iRt3ii tR<g i faffed 

^Bt*WPi» ^KHtow cgfg«i *ttgc?g 9 ifggt# 

»it*wc*r sfsrs gpn >it 5 (Alcohol) *g <stf‘ ^i^tl «iffe>np & 35 
c«it*ii ^tR 5 ! 1 eg 






^ vi> ^Rntau w$ H*to «itrc, ^i-*rin 

^5^ H? fcpf 5 ^ ^rfH^*! ( Capillary attraction ) Hfal 

Mzm Ht®ra totnra firttoto to* to fctfail ®f^tl i 

•fc* h*R HtfH <$t*Mrtail areis nfnra tto Hire, ^hh 

'2f I ttfH'$ fn^re* %^h *wj fart fto 

msm $r toisft vft^ *tf **\ w i fcsi 

hi ^trt HtfarettHH ^ f^¥ ^t ! 'f- , sit^i fto"H ’rot <w *t*rcri 
^Sff^ CT C^Flsr Jfflor ^t?1 CWfaHl faPtHHi H^to *ttf* I 

<^f^-'5t*t-*tf^^111 , P ( ( Clinical thermometer )— 

'«rf^tf^c«r?r -tto* ^1*1 Hfait 4 ! ^ hih^® 

*h, 'grfttre f$fsr<nt*T 'stHHtn i $*1 <2Ml^t 

«RPttt1I fa* IstC'S HMlM Sd f &T.-5 *tfF? fs^ 

'Sjfaa «ltre I 'JrtHtW *ttol ^Sf 3s it 9 ! S>v°. 8F ; ^ 'HHTfa 


Cf"R retH ^ ^ra <8(t Hi <£& (Straw 


$ s^tri Hire i 's?tt^i «2t^f% chIch *tfN fen to 
rafH-Htarl »« I s -59 fssft HHttHHfaJ Hire Hi "WW fH* 
HtHllH =Tttol ^ ( Acute 

rheumatic fever) <2tff3 cutest -«b-" Hi 

<ti w s v5t*t->rtari Hire i fa* ^5<tt5^ 

ito* TO-Hfari S8 r 1l Ktw Hf tH Hi, 'HHHl ^oi 

?i1, <£m fafan-TN ^IHHtre sa ^|c's -ii<» fasff *t<rre 

fa? <*to Hire («*t feat) i $$ rar 9 Wre sn?nf flrara 

fasten 'smn ®tr.H H 3 p Htre cw, HtHW (StHtfa 5 ® to ^*|re 

feto ^ &rl tost «rf* Htfarl .^ttfjtra *ttw hi, ?tra 

0 

W? STtf*Bl I HTW-f^ll- 

^tC®! C<tt% Hi HC«fT ’TtHW 

(SprtfH^ HtHH fs'SCH ^^51 l eij^pc®! 

H^f*l ®!^r.®[ 



«h feat i 






Jflfart *lOp ^Pl* 

srtfare *rrt?i s?i, *t<fre fetf &fatft»i pit Ttw <itfvrt 
»t€tnni «r*M»ffl f^M to i f*fant*i wWto «st wg 

S5t*wf«r ^®il Titus *ttrs i 

*Htc^i «r*it**l-^ ^ ^tos« ^f$=t t *n 
w?m wfl* »wttf i Gas) m\$ &§trt «rejffo Untfw 
Tire i ui^j#® *wtfpw srrtffa *n»K Hto^t TT^fT-TtatT 
TOtW ST, StTfaTO: «at «ftff®T fTTCTT TjfrjR ^fgc^s 

C«?T| TtT 5f1 ; f%I T®T 3 Wl 9 t*ft , f TT^rK-Trafa TTSftT iSfTtfi'® 

33 Tl I : 3T*M*fatT SFt5 «ICW Plfe, C»fts '«IC*M crtaj, crVn 
«iwi «*, flfa <$Tt Tfa w^\ <ret ^fa^-sr <2t*itfsr5 

fj i «flt*c*r *rfw, w*, ^srt-*itsr, ^ *wrtftpr« wn« 

Trott-starra etTtTtfs ^Rtfro *tfiiaifa ; © 33 , f** *wtiptn 
^f%K*Pl, sttcstors ^ ThrfN *W<ftanr sw 

*PH5t*Mrtart* «r*rtoc*fii «atra* *ifas st si 1 TOrt*t-statr Tt*fN 

<*f*ftc®f*i cst^t'i'i «rc*ni <2t f it^ 4 i 'sipwi o 5 i <*ijw i 

# 

Ti® sjitTss ( Volume ) ftpfc « C¥tT TfTTfa *R1< SW TtTStPt 
•i f&iTl cyclic® s^tq afstfite stfl * i s <sjr?j 33 «fsfh 

CTicfefl <3* Tstras ?i% ss i <flt fswtsprtHr cTts Tsfa^s- 
Wft stsSh TThf ft ft pifitesr®^ «tn-sfaft ^§3 stcq fectsr 

TSlSRTCST TT'a *1 stft® 33 1 *i® qsflw stftcsR 

*•'04 stcs *io+%•■■*&« Tstres arras* i 
slarr* ft* stw sisals *W«f fenflfe* ftftfc sftssfffcB 
«lft ftsftra sstsTO* xha ^ sts st*l «ttw i <nt rto ( T ^) 

t’sTi %3 *prrc«T? Coefficient of Expansion w? i 

«f»-Htart cm sifoffa iflrtii ^itwcsra «rfwi ^t'W 

; ^1— 

t’r fe?r??n i wm m ^stiap? n^rtf? w «t*W>» 



» 

>*t *1 *faW *f*?t orPfsrrt or ^M-«rf3fl 0°c i «imi $st*t 
«wW wirtra fc*t* st®t-«rtH >-C &<* ■, jw *&®twcsnr ** 

*hnt oi, o« *tR >°c rstn-’*®* 

’'RlTT^ **, ^3*t\ %?! >'°C <5M-^f3ItiJ ’RtPtt’PJ *1*+ i* - **-a I > 

=»>••• cc(fV§Pff CTRr^ta) i «rsin *rfa *•»* stores *v* 

*»» «W flw >••• cc, i«°CJl *5$CT? «*:*►• :: *••• :*/. * V $5V ,# 

—*••*■* cc ; 5 • L C ssM-siot «rrf«*r !••• cc > fafrts?t$t5tww 

■srctirw cc i 

<* 3)<ft?3*i i ^tfr i. r ’C ^t®* ’ftits opto Sitww sstiRR S«»«cc 5 U, 

^c»l ^ nit^ 0 0 Cjq S(i^9T $€t* T <io+>. = «►» 

^5^1* <►« : $19 :: >••• : V /, * 1 ^Li" 0 **»s*‘* cc ; >«’C 

0°CB ^T55f ?^C?I !••• cc *f$CjJtWrs[ **«'* cc I 

s^Stss w$ 'Sttffs’F ^c 5 ® cs s<f«i 

4 * 3 * *f?nrt«*r, ssran -sw-vwter stuff* *r*tcfs <*prt*i 
<j|*ft < 2 f<rfST I «rt **1 tt*l-f 3 pt 1 Still sfawtsi ^ > Stftcss f***f 

stl ft'SRsRt'S stCf© is*® f%5rf^ sR < 2 Wt*RK*f *tfa i ®T^ ! 

| i£|^ (2fttlS-SR ^fs® CS, ^5l SfaSt* faStSiRM *}ft$ 

*^c«i fscss Frt '*Hi *f«i efts ^ '«* i «Wfs-sti ^s 3 , t*i 

*rf **1 wfsirtcs*! I ^"51 r -?n ^1 *tfo** ^t® 5 ! *R 
W.’W «lftsf tstftfrs, 3®3'U *if**5* »R—4*9 t *1 SOT$ ^ 
5)ts 4S? 'Sir.Wf® % 1 «I '« fSSSrSR «HfSSl 

fojts 'Biprvfs s'cs, 'sit’i^l s#ri sti Prttw 9 ! 

tf**t StS*l ssfsc® st I sstsr. 4 ! ^T‘-fM- 

cs-sirtc’is sW 

'Sft^i^ j ^ 7i^*i stsl awts-sti. <rfH$ stsl 

stoutest ^ ^3 C2tffr^35 f^35| ^tfVt^a ^tssl «w ^1 
csi> 5jti, ’tJRt’Piwir *t«r ^ st*j ssft, 

<4 ^t? 4 ! wM ^HtPfil 1 t% fSSlTF SR CSSW S 5 ^ « %tf*l StSl 
^ | Stfa’FtflHS ^«I 1 «ttf'*, ^WtW'S 'SIS 



«t*t I 

TOWST* 33 ^§5 gt<ft l 3t*ff>1 ^1 *H* 

WW SfUl »t% Wtf® 33®J *Wl WWW tfart 

*fiR 3%?! Jft'Ql C3tH JTSf^JTl «tft3 3l I C3t*ta 

*fl;*M »pPri ^Fss ; fVw *itc^ car^tc^ iwi «itwN <$$ 

«w 'Qttr.n ^t^cofa ^ fe *t$js ^ ^ 33 3f?nrt oat*t- 

Sfar *nrrroi 3 oft i 

^<n f¥ac«i ^«N ^c»i 3t^itf"r« ^'<n 

atmfir® $$, fe*i «rajj ^c«i fc*tfolT 5 'ercWf® 

^fi^s-ru c$f fwrtft ^ 1 •ai’t 

j?i ^c 5 ! wwrPrcWff ®$f333 ?ti3tf*t awe 4~s ^f^wtc-i 

&SW *^5 CT, 31331 C3t3 3^ SIW Wt^T 3f**1 #rf^^s «iT*ct 
* ftf?T5t*l sfl I ^ ^ 3t*C1 ^X <WW *fcC5 33 Wtw Wifi* 

^cwni, 3 fairi ^c-ffsii stin n%&* ^flrol «f 1 fa i ^ti? ^-"tf 

*r$ *HF 3lt3f»H ?^C<5 <£fa«1 3fi>3l *tfFS ^ f*nrt<nt3«^i 
TOR*rc-*itfl fi?* TffStfa 3^3 S$C®1 3f® 3F® S* 4<t 

5?j33 'Sfc'W*® ^'«®1 3fU3ff»t (2JS3 Ctt’f <SRTfW 5 ® <fort 
*Wtt< ^t?tu 3fa3t3 3£H ; 4$3C«t WT^rtf*r?r 3F3?tj% « 

«aw»i 315^1 ftw* c* i 

l 8 wrc*f *ncw m ctrff® -Tf^wc^ fee# 

% 3 *l ^tfJRMPf *4t$* $$C*| C 5 fl 33 feviffe W-l CW 

<2f«K3 Wtt 3f3tt«f W^P?f^ 3W I ^ 3t\3l ^t*t #», ! 

*$C*I C*TC *#C* W«| ^3$ «lt33t?"t ^ 

3*t ^j^5c?c3 wffas 3t? m <rtfww, fcfl ^f«*r w tjEjtfww 
wtorw an< «^w i f3w 3t$. ^%3 ’Hni*! 3m 3f*m 

C*W ^*tf%<st5t ^WIUTB 3W?tW ^ J<w ’rtl- 

vw ««tu3 “wntfM 8 ! « 3fFtt*rwtf 3 ^ 1 ■ ' • 

• »> »niwW3 » 

%%$ ta* *hm Cl, ^IWitt’t *tsft< 3T0# «wf^ ; 



** 3*mrc-*3sj i 

h i shifts cn, &ti^w 

*fr*fcH 5(c«n ^t«tf^F '®rtc^ <m <s$ •tf#' 

'Sfsri toil *f5*^r afcri *m vci i ^t*t«tortc^ 

«tt^Hfs* Cfarsi f^n #c^, ^att * 1 % jthi *ni T *f* 

W ^ ’wtro %\\% to i 4t t5ft< <st*itfv» 

fcsfa h i 4^sc*t ’Witt* ww 

^|fa *nrt<, m?\ Tttffa «wifi (2ft# #tt* 1 vm 
'St# ''m^s ^*1 «r^af«i # 3 *#^ mfrwta to, arntt JicTtw 
*rfo% #«rttf <2f<W. wi, TO ^J5?r •sitsI #f# ^ 1 ^jfa’F 
SttTCTfat ^Tfvf Wft* «w ^t*t 

’iftsTO wilfw ’pFsrc*^ *wt*fpp ^®i ^1 ^tS=r 
«TCTfa *1^*1$ ’Hi #fH I 

( Fusion )—#>#< ^t*PTCHtWf aro 

«2ft# h =n 1 «i^r« *w< ^ #m fttfti 

« aftfa ^ri ?fi 1 

tffraw fws *fot*ft ui^Sl fsjfti ^W-^rfan? arc afcre 'Bit?# h 1 

+tt\i-csm ar^c«m Capintr—Melting point) fa a 1%a ^ti 

«ltre I CJfft <o°C ^tTOtarl* arc TO® H; Tf ^••°C 
®T#-*rtarfa *tf*rai ’iftr 1 4^R!;# ;sto <®tTOt3ii firta ®finri 
cTOi #5 «r$fs *nrt< f% sji, rnfare *mn tfa 1 

ft®® 5ft J&c*! 'BftH *M CTO #«rf< Jifts ftftl® «ltftTC«l 
<s$ ftf®! ’SNTOrfa ajftsaR *lf*F'5 H ■, Jrt«ffjf*ras <S?S*f 

rcaTO #<rN 5 l TOfTOp® «w 'S’tTOTTO arc w 1 

<*T5W <5t*t ( Latent heat )—&§t*t ^ =H 

Ch, CTO m a TW-afalf w H, ^1 »i" s i<?rc 5 i ar^ 

3f1 ^C*I ar#-JTfarr!| ff 11 I HtH W-aW 0°c ; <£W 

«r« ’tw «tftr irfwtw utf^rai fSrc*n a'.-r« ^?i % 

%j^irs <fr^ r ;irt *rfh*i chi «mr w, 



W i 


5 $ 

9W 3335 efface <$<59“1 ^5l3 ®1*f-9t31 <^3S 0°C 

3 %tti i 999 to <rPwi «r*i 5^31 ctin *t« fcvira 9® 9 ft* 

®t*f 9t3*tft5 53, &5t3 ! 5l ! 1-5lS[1 3fti$ 5^5 9ft* I 

$•<* 5$3lC5 C9, ^t<m?fr.^ *WK m*W <2113 531 
oro*c*l vstrot <ant *ltt3 C9, *$3 33* m 5^91 *39 
*39 3'<?l <2ffV 5 ^C* *tC93 <2tt3fSf3 59 fa 31 ? <5 Wl 3l^3T 

C9, 53* 33*1 93Tf3 ( VCT ) *lft 5 f® 5^® 9*9^ *tC?l3 <2tC3tV3 
53, f** C9^ *19 *19313 5t3l ft<9 3*ftt* <1131 3t3 3l I 33*t* 
C3*39 *39 93Tt3 3tf*3t3 C9^ *tt93 <2fc3l93 53 43 * 

§51 iTO»W ^cq<t m\ 99far$ VC3 I <4$ VC99 el**- 

*t9 ( Latent heat ) *C5, 3*13*1 W-* *t9-9l3 5131 nf35t*1 
35f3t* 9l3l 9l3 =31 I *t99t3 5t3l 9f3C33 *19 <2f*t«*t9 
(Sensible heat ) 3f*l3l 9f*ft* 53, $51 ^filfa* 

5^3ftS I 

*$3 *t5t«f '$3*1 5^313 333 *19 <2f9§3t 5^31 fa*l ^9tW9 3*t3, 
V®3tt .993 C3*t3 99t?f $5l3 3t"9c4 9lfat9 ®1953*I C5^ ^l®9 
5^31 *tOp I 4*51 *39 *m<( 99 ) 9 §5lt* 53^3 C*t3 *$3 
9*i«f ( ft313*1 ) 0)3*ftl* 5^*1 ft3t3*1 9119 ^3 5^313 33t3 0»* <$1*1 
533 3*E3 C3, 99 « 9t*f3 919 5191V ^*9 5$3l 9tf I 4| 99 993 
013*51 91R 9T% 99 31 333-5 3t%1 §51 ft3t5C33 9E9 ^3l^t»l 
%ft 9f* ^*9 5^31 9Cf I ^ ^ 359 93t*3 9t9*ff3 
%I 31, *93 sffa3*ft9 91% 3TOC9 <4^9 *1*9 *31 5^® I 

* i *t*t *rfs5t33 (Conduction of heat) | 

4*5l C*il5ftH® 3093 tfWWV 9hPwt3'9t«0 3133 *ftt9 
%t3 933 <tflV %l &S3 5^31 3*1^3 «Q9 ; 

«HV 9ft3t^8P 5^31 W% 5^t® 3tftE*I« 9*f3<2ftV % &V3 53 911 
Vl3 3*133 CT'VWVpl CW*t 35CW <53* Tft 

•5tt® 9*13 *?1t3 9f35lf*13 5^C3 *1tt3,9*13 93t5«f C33W 



*8 wtwsjss i 

** sfi i <3 d'rM 'stn war ^ to vt* *tf»- 

»pr, TOfaTO ^td-’tfaTO 5 * *Wt«f ( Conductors of heat) 

TOi st^ffahs *rrtf *tiaft fess TO-TOTO*, f** ^»i <rt^ 
tow ctHj « ^stg i TO, TO, nW -<sf^f% 

*nrfaf TO fet*m w, «rrt c»^ ^rTO ^ «ttcTO 
<4m to-to^to^ *rTO to i 

^■I *f?H Wf TO*f? *tft5t>R-faRn i w CTO 

(vi) fero csrcgf^r TOc?i TO*r TO TO 

<4? ^X^VS W «|*|J« ^sTO 5 ® *!Rl I m *I *t*ftTO CT TO 

3f, TOtvi c*f fesi vl ffed fe*tni TO «rc feifiifvB 
%®TO1 vpwhr «$ s(tf*Rrl TO i s'TOre u^f*t ^1-TO1 
^fiW vw *nrtaf ^WTO oEiv^t TOTO1 <TO 
TOTO <*$ etfSRtw ^TOftre Convection of heat ^ I 

* I v5t*f f Radiation ) \ 

* 

«rhnrl <*iTOi^ vf^f «m cTO fes« *Wc*6i «rTOTO 
$&»i vro arte? Wptfoi TO ««pw TO, fro vftr *i c^? 

VR1 3RI TOTOa »t%« TOI «lTO TO 81 TOO?* 

T| TOTO sftfTO TO*1 TO TOTO fetTO vf% 81 K 

fesS *tTO ^SfTO *fln fttf® ^ TO C»ff ^^5: 

TOtCT* “ftt^ 5Jt3Ptf*(3 uwt ^TO TO-TO1 TO TO; ufc 
TOre TO-TO ( Heat rays) to t TO? 8<fl twl TO-TO 
TOc*|« TO* TO-TOrfa TO 8* 5f1 vTO TO fesS v sfl i 
* TOtfe* ^«o <*TO TOi toto «ftfro vt*r-nffr 
fed cm •*%! dtinj *d, 

4«*f to vrhSRrt 'sN «i^ ^ 5d i # fes^ toi 
^cti *t^i flirt ^8^ nrK -*$m «rfw «nvi- 

*m ftwifiwh fest*i i 



'SN-Hfal TSt *TC?, C<RS| C’P'N ?$t»I5&*fa '8M- 

^3TI ff% I i?c^ C^tR C’Pt^ %?F <Sf«t 

sprats. sH-tf* Itfft V^M to fN ^51 *prtc< arwtfrs *ri 

*tc»l St*t fe’tt'M TO 571 | 

§33 *nrt< -Brt-lft *ni>I cvft* ( Straight line ) 
f^f%f?i'$ aw* *i Tii^ %i 5mt?m 

v ftc?( i fes# *wtc<fa ^t’f-Jrfail <4?* fed *r$ 'srMfaTO 

Bifsstfc ^tcs, sr-fas! «tTO ^rtfasi 'sts^ i fei w 
sfas ?ni ?fsR <nd ?dr, etda \ 

§33 31 ^"581, TO <4^3 3t*t fafM^ S$\ 

«wr cro ^s*! ^ =rtt, qtsnr «t*t 3t$ «ot* «rW 3t3 

f^f?Ff?J^S ^ sfl I TOtfR'Q ^3t3 'BTitS 4«K 3?RF 'St’W ^3*1 3?ttf 
33tS?f *rfffStfe 3tfft*« fel &Z<5 'Std-ilfa <5}S*I TO I <4^frl 

^33 «13 CTO ^5®! ftsoJ ®ltfVc»T, 3t3 ^1 fotfW 

to §sew ^Kstai sst* *ftri snn <4 ^to differ 3(3- 

^taifa W oitfTO'S ^t3-3ftni <srf<rfa-< 2 tJrfa ( Interchange > 

3^3 'sfas '$t 9 f-sqtarl apw: JRtH *$j\ 3t®, fa* 333-s 33TO 

s§es fafasw sfto w =n i •nrWtiPra sri*Hrtm 

sf«nn *rfa 'a <2tf$sts«i <4W^ ifcn «itts ^*nt? feffnro 

^-starts faffed biPto s? *1 i fsroi 3*rftsfr '*3Tt s rc®w 

fedftofll 3t3 Tsrtait^ faf^t ffcdtM sv i 

«• 

t \ ^5W Qfaifttt C*tft1 * PrSF^R (Reflection, absorption and emission 

of heat) I 

<4S 3*t«f ^ f^rnf%^5 ^c*i ^sts ffeww 

^ *t«rt^ tw dtfips ^ m i cntf^s ^ 

9 Wt«f?i "sr®TO <2f^ ^iri fet^i ?f% Vw i 

<u*fct s^ort c*ft»rf 'ffsrs ot*t »irq#n 

fefr B^K *$, S5f=t-*PU 'S 9 tfett’f f^ 9 tp5« 



^ sjrfirc-ajj* i 

#rfoar fort* fowl ^ ftfos snr, ^c*! 

‘Stf^fos «t*r-lfit (Reflected ray) to i ct ’Ifftsfa 

nf^ 5 * *?r, *rf 9 if 3 < ® ( Incident ray ) TO | 

<W«ftTO «ia ^1 ^r«f<F *jfo,tW C-rtf%^5 31 <2f^fai* 

wi f*i « «r»i «roFi* *ifottc«i-*n*foctm to i *mfa 
^ *w»$ cntfa® 

=ri j *i(rfi<3 ^*13 ■'sf’Hifri 

*tfo5 ifcw ^1 TOt5 *IR Cttfa® *$, ^ftTO*lt <Stfe*fi|* ^51 

®rfc^ i f*ra>i ap(fa*w ■sifw <2ifa¥f5R <pr i 

*nrt«f srrrM 9 ifolt c i ^tn cTO*i to <$ 3 * '»■# 

*i*ft< *t?u «ttc^ i <$s?3> 

W< *ifiw *if?<rl^ ^1 to; 4 war sa3< *ifro«r *ffo-R 

35fo*J '2tf%*F»ITO^ 33tfa 5t?R ^ 5|1, ^W{t *tf|?i 

«ttw I 

vg sp?*t *tr *if?rcti:*i Rt*t c*rra«t to 3 fan 

%Sl feTOffll TO J <4<fi°t *ltw TOT "<pfo*| ^ifr 4 33*11 

3tc ss i < ?m a i '3 *ttaj tro* *tw feTOt% i sfo^tfifirs 
*tfa *W3i «rt^-f^{^5 *ttt* ^f%ro <%im foil sto* *® toto 

TO ^fosi C3 33*1 nwK W*fa *lfop C-tlTI TO, 

«ifop *iforh wr nwtstf <2iwt^ to i f*rl « «r«i c^ar 
<$t*t cff^ 5 ! to, c®^ ^Tn w *wM -to’fi 9 tf^srf!: < i <*ft 
^ fkfo *$3i 3tn i 

* I W*fa §W<3 W (Sources of heat) \ 

(i) *!%—TO «wtsi t ^n 

•« citfNn *t*ttf i ^i m\ ^Rfhi ^ 9 it?i«t5f « n^-st 9 t«ft<' 

** ^Wpll Ttl W fori sfsw ^ 5? ait l 

; ^t*t ^-■nc^ jic«o am 9 ftR *« t 

ortfocsi fcfor?H €Hfti 9 rtfi^ ’ll i 



w » 


53 

(0 S5t*t-^5fg ct tffw' &5t*f 

3fett$, <$t5l 5$t®« «it*i3l «tt3 3 ^ i §*tf5st*t 5$re 

<Strt *>• 5t$ *rtl« fsrw <TC3 Tffaw &St*| usnpf: q'ftf ® 55 « ^"5^151 
«n{f■» 5tr® ifK’F i $5fa fas ^-^t*r etcw ^fae® *ttra 31 i <*$ 

ftPR "ST’Mtal q^3l 453i’t «ttC5 ; $«rf*fa5 Tt*rc» Layer of 
constant temperature 5t5 i ^5f3 fror *rs| W 5<5l 3f5, 3R»|: 
^5^ «Iffq5J $ 551 ^°o. r|® farCJT f-^3 ^3-3131 

>•• °C 'qsffc cq ’fq 4® C3, C3 TttR 3M ^1 C9pD*l 3»51 

3ftE5 | *• 31 «• Sff^q ^-qc^3 ®f*f 43 qp(5 C3, <2^83, 3f| 

<2T?f« ?5f5q q<rf<« cq ?tq $3qt35[i <2tt3 5f 31 vxWs 5a i «rtttf3- 
fstfq 3^3 C3 *Tt^ 31 <2p3EB C^f'5 fa'fo 53, «1^0 

W-ersftqfc 3f5l q^tf^ 3^31 «rft5 i 35t*ft &p- 

<3331*15 fevlf%5 5T3*I I 

(«) ^*1 (Friction )—$&! qsfM* ^3^3 >R3 1 fc*t'8 ^tW3 

fevtf% 53 i qt^t 5fqtq fwr cWt5tq? <33333 *\m qfc 1 ® 

3>sS 53 I sqf^l C3ftsf "tffa f?q 5tcq ^§3 '®Vi ft3l Ettas' 

3rt*i 5fkq ^3t*f sJv’ft 53 i 'Sfrffq^ttq 5td 5td ^*i ^f?ntl 

^t*t « 3tEqt5 t&VTtiR 531 3^® | 3tF5 5t^ 3<*t 5f3E*IS 

0 

^t*f q^|-5 5^31 3tl5 I 

*3 q£W—.q^tf% "nil^t ( Spatula ) ^tPitS 3fl 5fa*1 M 35, fJW 
53^9 3$t3 I 4511 &Mf3 4 3-^9 3^3^ ( Phosphorus ; 31*5 45 qfe 5fSf- 
313 *W< "»Pf 53 ; 33B^'SS5ftS qf»l3i fcllPt I 

( 8 ) 3Tf® ( Percussion )—45^ *t?rpf 9133 

•rhTfa® 5^tq VW ^333 53 I 

*4l 35t5l I—C5t3 45ti ot\? 3? *Kftt< 3t3t5tt 3t$?3 3W® 5fstq 
^88 53 I *tC3 V5ft| 4539 3^5*^ «t4 5%5 «5I 9353K 5fq31 I 

((f) Ft*( ( Pressure V-fH , 5W« UTCI* 5^31 

^C5 l 

S3*ni\5l I—45^t %??35 5tCSI PtS,5tfa? 3flff3 glM { Piston > 



w ^^mw-ajar i 

( Gun cotton ) 

^efinr! Km Puffit* cffsrai f?c«i sms? <«t«H <$$ a^ «t*r 

¥9 Cl, 5pp^ ^f«TSl feli I At PtS*fftCf *FHK[ 

( Fire Syringe ) I 

(ufotwre ( Chemical combination )— 

*rft»Ft stwtvtfo* uw5i arttsi i ftvi 1 vRt $ ^1 
*fcrtc<9 wij sfarafspF ^its **, ^ 

*1 ^ft 5 * 5 Wt*! *Hf5 stfl <TtW ; <sift^S »PCT apTOI '«ltC I lt^'Q 

&vfo w 1 ^sr® c®ite «rti' *if53 TTsfs® 

«fftCTPnf JffasR ^f| ^51 ( Rust ) 

w, f^I i^C®l SfattPl* rfum 4S ^®T« ^(5*1 «flc^ CT, 
^-|vs T®t*t ^ir-ai tot 'sr^ *rtfii art 1 fai *rftc?irwtt^ 

'8j|?fi) t t i _ ( Pyrophorous iron ) srfa^ cSffiFSTfcW^ ^5 
fW C3Tl^-^< ^r=5T*t*f *t&3$ ^faWCT* »lft« <$*•( *05* W*H5 3$ 
CT, <$W tttt CW! fclW VX, ( wfcflfa ) *rfj* 

*fcrt **rtc^f i ^ *t*rt«f *r#ri ^ 15 *r$ 

aiOT 3f*F5 S3 I TO if ^3 '$¥ ^ *t^OT tS® 5 

£< ^fk*l ^51 ^fTO Ctf*rfa I 

^5J isf*^ ( Concentrated Sulphuric Acid ) «fi*l<j- 

jfft® fStfsrcj 5tt5i crafts w 1 

VS[ *tst*l )--*lfi^l-5U3 ( Test tube ) §3} J&Pl5, 

Atf»rtn 'sirw «w urfsT^rt fac*t^ fe?i ^(5tti feci ow jre ^tn fesntf^ 
’pw «, *rsWi-st*il5 *F*t*fa jjwt Jitfisir fe* *$*i feci i jw«i 1st* Jtttr 
f¥fr* ( Ether ) Ctf*!*! fwt*t fe*l ^fovB «tlfaw I 

^^i *1^ wil n^ 9 ! <x ^t°t vr» ^t?t« 

^«ICS»H W artan ^1 TOJ r 

w ^^tir af*?? ^tsrcsni tfra waf^ 

c 

-stir^r« m i <4? 

w &*f .«i 



TWfl ql £«! ( Quick lime) wm qfcs ftfa'© 

■q~$ .a, «w jpiw <tc¥ i ^ 

< Calcium Oxide ) 3 ®rq <u^5»WU qwj qfaqq 

^?1 ^fqjrl ( Slaked lime ) (ZNr$ ^ «qqt <tf5 'qfaq 5 &5tq 

^Vist st^rl «tt W i 

»*t ns’l^Fl l~C*ttPlC*!q ntCK m £1 stfatn «is qfe’th w 

Btfanurte ; faw qt* qq-qq f^fo K%w 4’K«i e i «tifor? i 

f^.^'l ( Chemical decomposition ) 'Stq^qsT qt 

'qqsj's ss i cfift* *r«rt< c.n c j i ^qfaftq fqfafe w, front*!* w 
'st 9 ! ^TO 4 ! *f**i q* m** qqq '»t*tfa:qq qjrat* qtqfttq^ 
fqqq §qfrs W-, ■s^t 'qq^'S '©i 9 ! q«T; «sr^t*t I Jt s T s^SI 'W*' I 

CT TO l$5l cqtftow ron fesl ( Chemical action ) 

^qf\« 1 awres from « wtor Apr q?qft^ ^r, cqfc to 

'at 9 ! 'St'^'eS «l‘ 9 l^a -3 qi* qq; <2t^tf*ts I 

** j ifpf (Combustion) l 

'®rfq*i 0ps^^ qwtrini ff<t ff<t orfros qft i 
vtfc, ^wi cq't^sri *rtq*r *iqtf5r qqw *fan qtfa 
•arc *t!arvftq c*>tq *niq, cTOtfaq. teq, cqtqqtfa ^n© 

'qftqtv sfcqflR *j*jtEqttro «retq cqtsq i 
^■s 5 ct, q«ftc*fa mm *|ql*fq* qfaqq ^ 9 if^ ; ® 

'©T 9 ! q*$3 w ^ qqfc *1 toI, qiq, *tf% *1 teq qffcn* to sti¬ 
ffs nfacwcq* >iR© fe*ffrot* SqtTteni qtqtqfq 5 ? qfaqq **, stsi- 
^3 §sq«r ffaftf i stqftfqq* qfaqtq few* ®tq qqq$ ^ <qqq 
T? ct, iif rti fqfqs qsttf q^q ^fq?ti 'srftqi ^ 13ntw 

w qftsi qtfa i 

oQ-sqifstur.^ 'qtcqfq 5 fqj^'s hi ^q ♦rttrt'i *t*u- 

Tffqq 5 qf^^q q^q qfqfl ^ wi, q?q-^qi ’qtqtfqcqq 

“Hftcqq qiqj fqq^q i Rt*ral fsrqirqqj qft'© cq «if%cwq q;lq. 



MrRra-3j3f I 

src*i cttFtra* *1% ® Mil m% ^$\ u yj 

4*untww*'■wrt* « ^l^offwc*ra >ifr5 faPre Mu fe - ^ *tr- 

♦ 

si'MtW ^r,n I <$Mm W^-pnric^ 'erRdl (Slow 

combustion ) *pfMi <ltfa I 

tr? 'e *tfi4-Tti, wn, c^tn *ntn antffe ctf ^8i 

WtR 55, Tt5f ( Combustible ) ^ mi 

«rf*CSR CT *W<f WR-f3Rl3 *RtTOl TO, 

( Supporter of Combustion ) ^c? l CTR CTR *prK ^«j. 

Prc>tw 5 ftf« *ff 5 ^ fessfa'J *ratctf* fapai to i 

m\ 5t'?C§tt®R MR fes*l ?lt* VI I StMgtCTR *tjR Vfff, Mt 

SfRtM*! ftRa ( Non-luminous ) f*R1 Sjpira 9||^ 

<rt5C« tWt to *1 «pfft ?5*li *WMtfF IS® MHCJII 3|flR 

f^fisrS ^fk®I fe*1 fa#lf’f ! ® 53 I 

i.-sj ^Tfi »—5[^t® lwf^-*t5 (▼, *>% fcs) 
fjnt^t ^finri ^umi *w« xtfs (*r) am 
^3t«; xif%$ w tk ftfMi xfo* fM 
ft|psit5i^ «irf^CTf«tsnr f*t*ri fMbi 

^iira ’tifMt i 

^%«r ?itr *fl5^ cto 
* t*(t<f fe^ 9fJ|C^ ^IW «tWl <2R«1 

c$ r m Jif?® fe?R r ; 

f%! Ml W'5? TO 'SfsfR ^f?TR?WtC5t ^Pnl fed 5(1 | 

i v .n *tfw i— cTOur nu <a^fr xtfe «rcvt «t«; 

ntRfe JfVSW SifaC3 ^TlfaM ^f»IW =?! | 

# 5t^tCSR-^< C5R *tttaR TO! «*|*1>| 5R 5R1 ^Tw.^ 
M5R < 2 tc<r«t ¥<TtMl ^5tC3 «lftr W5t»t V« 5t5» '5T51 55 ^ HC«I 9 
?w i m\ ct, ^iRm 

^ftfCBR « 5tt^5f^ ^55^5 f®5l <2t^ TOf 1 

0**^^ ( Explosion )—■?p«R s iff?^ festf 



'4 f53f 



fafare T «Wt sitat^ al ?^*| ( 2 {f# 5>t(?r 

a*It?f *Pi*l faft'S a? l fw?? w $3t*t «if^F ■ e tf?t^tc c l 
at?1 ^a*tS[ ^tlta a^jaa aatma? (Volume) aaal 'srajfa^ at*R 
a^a i affosfiPR at*? ass? atiatfta afi*3 >naf^5 ^wl 

<2f5'9 *t«ff ^*tt«R ¥C? I <4t ^t? fapatta 5 C^fe? ^ta tS?? C? 
aa?*I *l*tc«fa captfc? a?, "statf?^ 5 ? C?t&?-%1 ( Explosive ) 
*t?K i 

>*“f alto! i—ja^t wf$! -eaf&lc?? «f«n ? sttc^rcsia 4a; > aatroa 
'=rf%R ; sf=T ^tsr j Ttf Tf^vi ftfn to aa ; aca 4 «i^tr cstatca ^aai w cata 
cafijt ata® aW &3TOta sn$ft?i f«fa tpf*l §afa ^ ftaftata atai aa ; atfrr- 
?;wtta catea^ stft aifr( stsa aw fafa® $t«i m «ars afaa i 

at<P? c^a-^a a?tc«fa 4 ^f5i fofi ?&t« i af? wfw ^t«f«r, 
arH5l wfal ttcnr caftsia aw •ffinrl *tf»F5i aial «iftt*R??* aai at?, 

«tai afcoi aww* c^tfa a? «w & cataft »wcT5<^it 

at? i t^asa carti»? ?%tt a^a ?1 ^1 at? fffce»i <»wa 

aa? ^?1 *lt5?f tii?; '©fa arse*? gra fafas a? i ^tata wate*'® 
<n c*to* ^fS? ^raf? ?acw fevttlte ^f«?t? ^ at? 5 ? aia^ 

a^N «ltr.^ i 

®tfcrW^» ( Dynamite ) <n* «2t*t* C^tfo-%1 a<Ti*f I ?f^ti?1- 

feafa^ ?ta^ ^ <3W? c?f^r-^l«i *Wc«fs jrfas faca^a? 
Hta^ et*t* fafcr? *f$rat ^al <2tr5 at?l at^ i atats 

* / 9 

«itatret aartsf? c^r$? fenft* as f? 5 '? w^^fiCT 
c^l^? ?{at?! fefi ^l*nrl ^ i ts't cft^? tq^^t ^at?^ 
ca, t?1 «w nraatc 5 ! ^ ^JitPwi 

4W«rtei 'ffaat^ ^?tc§ i 

^gvl at $m *tRwc# X*\ *i#5«r® al atSa ^Hf? ^tfe^f a»f?ata 
tSffw ata^^s a? i 

*fW\ ( Flame )—r?afst^f aa^ ^tcat? 5 ' 



■* 

*011 Stfawtfl! <S**tCT «Tt**1 
A i sfsifas fan Acs sflcih 5 ^ i d'nrtfil* 
cutwlfa ii t*8on «t?N tfstt an cw, ^ *t<rttf Mjti*ra 
^t?tn R$ 5^1 Vrt? f*N1 fcvltiFi vvn <sit ^ f»t«f1 &us$ ^tcqtc^a 

( s 

fevlfo ^ l C^<tri^( Coal gas ) tmm UWtl «*tt^ 

if»TCl atfAfa *ror ftw *tf?^sr vii art, fai CTtwlfo, crotflR 
n w 1^*1 *Pwta vn %at*t-*R?Rt« ^c«r *nt*pFc«t ifa'ps $$< 
*fcs w-vwfc^r &?i fail's ^twi* fe**rt«R vn i 
cstc^si^ wpbi atf*rara t£i^i? t«v[ $T*t-aitan «tfc5, 

<A C*Tl As *tr« art l C*T*t sfrf^, ®if*TCt* fafal 

v5tn-at'Zi1 «*lf^ art W, ®|1 W 1 11 | ^ 927 CW 
vim **ra pwta w i ifk *ti«i 

vm ftarjs* «rr»i c?t*x «nrc*ra rw frit* aw 

^fif, 3TS1 Ad c«i^-wtc>w «t*t-*lf35t«iai-^tfl Rfal PWfa ^ ilWHl 
it*r } s*st; *rtc*ra fe*ififv5 pun fartftfto 
Asl alto I 


ifw i— 99 S 1 c*t®i ntw film mwi <mlfi iv fsar^p 

cite «ft®r ^t*R «i iitia fcififVs fin "‘i 

winra *ti®re faa? fi«n iftre /,£ ^ 

iifasu 

s»1 ift’Fl 1—11 ( SI (555, 1 ) C?l®{ lltWif 

sfotj cite-^tare Hi (i) ?Mi Vfirai 

■ifu-i-^tn aftienr (1) sjfara itc*, 

fia* Ui^ici 111 

toipi ^ *tSKrt cwi ci, ct1*i 

ci^-afn^ ^*tCB ( V!>1 ) •« 4tw (^8«r <rm, 

vttft art I fct* Cl *m f*Wl Cl ^tCH ci\?- 

«rt*i *R*rt ciV^t*i fW ^H-rtfi5Tew-c^ ^ 



nfrai i 



®t*t I 


<0^ 

*t* c*, ft*t *m Phi ft#tfa® **, *F5*t* 

«m*ra ^ftfr® *i ft*ft® *trft 'sPrai =?i i 

# 

ftsftfrs niWi ^iTr^ ^ vhnft # 1 1 

i*n nfw |—4*ft *(£* C«ttf«f® ’pt (Rectified Spirit) «lft-*KC*Mr 
^f*CT &*1 *6(%TS *(1CTF I 4TC1 4$ *«*!* ^*1t* 'qfntt ^faF5 fafF* ^fif, 
®t*l s&ct fc*l ^fa’ts Ifni'S 4*K 'ffti® ^fat® *lftt* ; ft* 4^St 
^■sa fsa^B* wfa-tsm sitcom f«®* froi wm ??ii rtften fl*t* ®t*t «n$® 
** ®?l «jCWt^?nC*T Sift™ *IC? *! 4*t *ff^rf« 

=n i 

csftsirsrtfti 1 ?® #t*r—^stfa^ fcrstft-* nfe® ®i* 

C®f® (Sir Humphrey Davy) ^arf® 5 ®* ^gwi *>ft*1 <s& 
C* ^rcH-^nt® fft (Dayy’s Safety Lamp) ft«frH *tft*tt*tSf, 
®t*i *1*1 aflarntf®* c* f¥ «ic*f* sw®j attarfft® *§*tos, ®i*t* 
^*®1 *P*1 *t* *1 I ^*911* *lft* *t*0 jpin WK >rK. *ttft (Marsh 
gas or firedamp) WI *lf?rctt1 ^Vi* ** lift® ftfti® 

%$r?\ ®*?* c^to5T-%r ftsf ^tc* nft'f® *$*i ®^j 

I «lft* *C*J *ft*1 c*rc«t ^ ftat 

“snt>T <5!®ft5®®tre ^ftnrt *t® c*it^ «pp*t* 

vst^fti® 'ssftmj «r*iw ^T«wtw if®® ** i * 15*5 *M v *trft ^ 
*ift® ftfti® *$*t *Wtftf <*fa®^ -nitJT «n® **, 

c* * 1**1 cnt^ ^ftr s^t® 3tfB*i *t*, ®ftt*i «rft* TNSft^ 

4ft®, M5ft (Choke damp) ftfat® ?ft® *f* C*** *;ft*l ttTOTft 
?&*i ^npr *tf®® s* 1 **«rt* <ift WFt***> «r(t*itT »ft*i 

*\ C?tC9| CMtPI ^%® ntHl *rft sfl, *W5 c«rw 

TO TO ®Wi ft't'r fe^® W I <4$ ®ift^ Vt&Jp 
c^t?( 'STfftf® ^c® *ttO( f® afi, ®T^tt C®f®^ ft*® ft** 
%! 1 wtc* f«ft ^*t*t* s f r 'ar«®t*c»i*:* ft’r ftrfh apft*tc^*r, ®t*i 

^ft* aR*I ^*1 ®*(C«U C^af*^ 9 ! sTfftW’® %*1 a*ft*( ^ 




i 


<?ite-*t*i afcs *rtqtn ?fr (n ffear) to* 
jw t «tf*nr tot s^i c*\m c^r-^in 
^* 171 ^ cnte mtm ftar find ?tc*nr ^biioi <2tftfc 
5^1 «rtw fa* caite-srt 9 ! "»rf 

^farw$ %rhr f"Wi ^"5 c^csfiffa *rop « srft 

■ 

Ms Mtfas *fcfl *rfa, ^TOt? 

Ttfra fast *nfa tooth faM fe'rats 

*i1ot 5T1 *Pnrt fell *fart fcdr =ri i fa* <«jto 


^ fTOF 



b-H fas i 

TOTfa #NMl «rfwro bto « ®i^srfsf tfri 

% ftHftfas *fcri i fci orfJnri TO^tfaM ^fats *rtta a 
«{faH w c*JFffo-%i «nt*i ststni tow* *rfa 

H*fari Hlstts c’fffa-^ ’TjH «rfa *|cs M® «&rf to* 
®1TO totI h^ot i csfan wfa «rffHf® s«Hl TO*Ftftih 

•<tfsnj w.w fanfaOT HFt<n nfat® hto sh; *st3l jito ^sr 
c^Tcto cn <stti toi ^ffcf, sisfa *rc«m toi to =n i to®: 
fafan tastM to «frfa$* ?^bi ariWw 

3flf®| Jtfft® J&CSES TOt fTOftM <rf$KTOl TOCTO fa* 9 ! ftSH'tft, 

®t*l ufc ^ csfro ?fa toi i 

^«TOIJ—(Luminosity) faTO TOJ Hfjsr *tTOf fasTO 

HfifaHl &lt*t WTO* C*TO< TO*i frsm 

m I frTO TOJ Hsffo <Wttf TO5 *lfiwtPI *ftv, Pwt'S S® 
'■iMto ^nTOr w i 

*ttfa *t»rfo»i Pni »ww orfVc^ nt«fl ?hj srl, 
^m«i c^t^r ^ft*r nwH' «rrc^ *n t ^ ^ ?ntl5^ 

«(t^ ^5* f»t«rt? TOJ <P7Tl ^tir, 3&C9J Pwl ^3^91 

sftortR ^ i 








<st*r i 



tcwtsni f-W1 fspst® *&»!« WVT9 erffo 

<4 

f%^rsrf5T «rr^ i 

« *%8R 4*0* Stf«rfo*l 

f*wi ^fs-sriTr fw% fcst* fe«t*t nif^ra <sm yt i 
«tff« *ra¥fa *m< few fiW’fpf 3 ^$ ^it 
*rfa, s*t staffs Wf ^ fesTtwe gft^s ■ *s an i 

<4t f*f s rt^ twNftra «Tf%$t&§trar^ f“K1 ( Oxy-hydrogen flame ) 

* 

TOE I *y$-m Pwm '5J^tc?t «T9 w ffC'lu Ttffc ( Lime 

cylinder) ^f*R HFfroi Fpft SMI ^ erojfi* fe«t*t jr^W 

«ft*«l ^fiwl CSBTOI Wrtv f^npi TOI 0*1 f 530 I 
«rtc»rt^:^ «Tt^ »r&i> (Lime light > w i ^1 
-**?? ^r.^5 w #wl H^ 9 tE«l ^tfai^tw wtitw Ufa 

fH«fara ( Light-house ) *|p6 <2tif5 #® i 

iswei (2tt?r hjh^s Vf i 



ifc-r *rit«Fi i—>a foa af4® a$Sfa (*) h®t 
^ficaiK 4 at («r) m sfti^tcsr^ «t< *JtC3s? »f^5 
jk^ afaat ate i <^T) =r»i fwal s& -»tjt»T. 4^cai 
fafat® &j\ fiT’sf^s i ^ci 4 fas Hit® *tart$ai 
f*wfa ji®S t ftta atf® 0) ®Mh anr 1 p*ia 
atfoaca *tw ^%-at^cslwPH ft*l *tf®®s$w 
®al *§c® arjm ^ *rtwito fa:*?® atw i 

’erfJRl *!5*t5fl CT *FF*1 fM Htfa, awrtnai 

toot firofa <*rtfasi f*rct* j &st«f 

JTCOTC*t TO TOtTOlfalJE C*5H< vnil TOI f»ft1 

Wi c<t«rft t ^*i hot TOtroits «it%^ *tm\ ^tfH 

<2t5lt*l *itft i 


SS( t%ar 


>i«t *tHapl I—'ft*t f*(«rta <S*tflr»tCll 4 T ^8 aFtB at ®ft 3 l at ?1 

•«c| 4*St ▼w aH *t%a t «maa«tta aaftaita; wtatfs: i?aiw 

fai afta i ft«ti* aw awti'^H Hi HtfVcH *tait<a i?»nr ^ai ^ al» 



6* srom ^3f I 

ift cf ft »in< <rt ?lfl ’ft 

tijplf 1D1CT ?*> ftfl t*Ntfl ^^5*11 W fffflft* 

ftm sfcrt *wp ff« fettn fi i 

(Bunsen) arm folJta «T#t^ &®tfm Cft»pBtCT« 

art*ii sit«n ^<stW"i f'?rfori fa*rtcf f*«r® ^«i& «rejftf 

*HR f^ftOFTI f^far =TC»HI fsni«R3frt ?\\ 

sttarcnn ft® ftfart *r**ra f fwtaR i <$$ »if *i 

f** %i «r»jits ^typra ** i <*$ 

«tJtCTi wn «iRf «rt%rc«H - «rftf *ftn fe*i «n«rtfcfl ^ ffnt- 
^F^t*rsjc 'sfaF ^tCTttM J i" ? l s f w stsi vw$f*pf 4f*ns,«ntw 
nf^t'sss, fft* nffafa fftw Pwfa ^«wi <*cttos ^ 
^n qft fai frit* &gt*i qqfqf (St^«i ^r i m\ 

w% f fircw Pni *j*nrrt qfcm %ti i 

m^t^r *tfo—«K^sif «w* Pwi fear '■wt 
few, q«n— ■, 

nr I '■rfejsfef W*r ( Dark central 

zone.) i FNfo !to «fil 0*1 v 

firaj, * ; jIMttfT **, ifctra fcqrin qi «rrc»rt* 
ff$ ftcf =ri, cfvi Wtf qf»r ^nrtfarfor 
Iwrtf «ttcf i 

>•*1 ffeor I 

s*1 *tfW I—<«*$t *w ft>pMw ^sfBsicanr (i .u fsaj, tr) 
fff< «rcc*f w? vfirrn «r*t* qjr ft? qjtq frfw w 4m & mt* 

’ffiwfttW sfast 'Sts l 

i»"t *l#W i—■fl'rtt fetfirS., ’rtfc* fn<rti fc*rfii'src<f ^frsr vf*t*i ?tar 
<rtl1 *f**1 *I^CTf TfttCTW fc*flr (fl'rtt fwf |*Wr OttWIf p ; j> 
■jtn im* c^R< tttf i fiwtt'ir^tsr^W^ ^tc»itv <rtf¥t?r f^B'si 
it ^5 *rt; B'J!*ttt^"V WtT araratsT* WM^TS rftn » 




«t*t t 


l-4*Sr cntfn'c^ ( Porcelain ) ntont 445f fsf*t TfttH 
▼ra; ^nf* faf«K qt**. itftvi $ ntpm B^Jitci'.^r-Jiti stfqm qfa-qwjtfq 
i Fjfto ’Tjtf’rai «vr“CTtn Pm tsfaws qqjfts qt*?.qPnii fcfcq *11 

qw «nt w Pt«tr? qqqtq fcstn q «tftqt* «ttw % c*qq ^it-nt* 
qprocq ^ntt qt*q qfqq to* qi i 

«l Wl WfeM (Luminous zone)—fqqfa <»WH 0>«H 

ffesr, q) &§t*f qtf^ 'qttqq Ffn ^tf*f , ®rfw *rc$ i ’swIeiri 

qqosr <«it%SR fij^ei 5ff#nrl fqqfa <ift 'vvii? Put 

(Reducing flame) \ c*U «i^t^5 s qfq* CTlfqqw 

^§3 q'fatq ^q <rt^8l cqtfaq* *jqqi ^ <tu$ i 
^ qtqfafa^ «i foster Reduction *a? i 
w I ^SS-sft* qtf^ ^V*\ (Non-luminous zone)—pprfa ^ 
'SRC’T* (■>•* fgar, if ) &5t*t qfaq*, Tfa 8 ! «lf%C3R 

qf^rrc®! *rtr.q? i fqqfa <s$ ^tc«t ^ «wtw*lt , iqj[ <qffa 

^f%c«R qttqfttf q"^f?Rcq TO <*ifq^ (Carbonic Acid) 

*fJtCT < lf% c l T ® Wj mtlfa «RStCT %$ ^q Sfl ^1 

^f»-«tnr' w i Fum ^ wi *tftprc *ifro itcf ^t*ni 

^tC¥ < q%qq-£fatqq' f"W1 ( Oxidising flame ) ^ urc <4^ 
^t%cor=^5T?.c^rf-n- stf^pqtc^ ^rNffrs Oxidation i 

^ROTl f»H1— >vi f&c* *fq*qq 

(Blowpipe) q|qi qtfa 5 ® Purhi ffear (qp) 

aiwf'fo ifcrm t fqqta f®q <qwt ■. 

* 

fawi «kpi«iTO qH • . •■# 

i 1 ' 

« qti UVs& ^1 qqf^f^ w* i - : - '■ 
wm q>1^ f&ar i 

qsPHt^ (Carbon monoxide) JTt«PF qt^ qrfq fmtq «rtw i f^qiu 
*wx* <W «wf^s s TO q^fq pwi ^ cqtPfqt ^5 
< q%qR r st?q ^ral ^1 «tt^« 




f^KI (Reducing flame) ^ i fa’Tfa 
«rh u& «rwt vTnwwi *if?wh «ifr* i 

<*faptvr «rti>, Prof* «m fra# ^ftnsrc-JK^ ^it 
*lfw ?*, ifl ^f%c^-«ttftw f«N1 (Oxidising 
flame) srtw i 

Mtf£$ *rfa farcra wgfo to ^fasrt 

^ sfat* fcc m Tsrt jfi i 




«rft*rt^ ( L{ ght) i 

5^ 'sfSTOtiJ cafeirl ( Retina ) srfsfls ' 8 ^ e l 

<Brtc^; ^ i *wK- 

faten c*i ^ «tft«rtffc 5 ^Iwl*- 

fa®T*{ (Optics ) *E* I 

*tc»rtt** fcvtfe iwi faffes i 

fsrap^t? i—'«itt*itm fcvtf* *whr ittl to soft's «rtc* i 
TOft <*& CT «rtOTt^ cEf^t^ ** ®tnfN ’WNf I &t 
<2fc$j^ «rfc5it^^ir *tjftt< faswfa «rft5 fcs 5 

mtn &us «ttcr i ^fe er*^5 1*1 

*nrft«f?! w ftnn ntcs i ^ *nrW «cvft 

«nrtf s&t$ *^ri 'srWtfra tufcsrtre 

ifcw «rprai && fflto *vfc i ^t^Ft 5 ? t^'SH 

aire-j cnt^F^I *TOFT, uq^ TO§t ftswfa ( Theory of Emission ) 

=rta *if?if^ i 

WT^t?!—TOl*»Tta <4^$ Wf JTl? I ^ 

&s* f&TO a *mt«* wifite wr frtfis #*r 

tti ®rHfc* ***tc*ra «rft»rr* ^*n^?n 

«ft^F I ^{.(Luminiferous Ether) *rtTO <e* «lf% ** 

w *wt«f *«\m »ito *w m. *rcti^a TOfirs 
^ ^tf*nd iftiton cw ^tcut*** *winfi ap« 



8 ° a>rnH-jj3r \ 

Wf «Nt7 w«n wwj fc'vw 5^71 

wapw T^ro «rtc* i ^ ^^5RW TOrtfror* cgiSsrti:^ **K ^fk*i 

<7t5tffc57 57 *M«f TOrtirow to- 

C5W7 571 <4$ 5“5§t ^7«T7t? (Theory of Undulation ) 

5ft7 ^f«ft>5 } *T5$ <srt$f57F bwrlfsjT* TO1 ffw 

Tfcri «rtr*i 

toiiwi fc*lfe7n i 

i I 'S at* «WStf? I—TO7l fatTO* ^T <47? Ttfaf- 
Ttw at? =r*partfflf Tfcra wtOTt* art* 5^71 «ttf* 1 TOrai m 

5fc<5 C7 wtE»Tfa <2ff$ 5 ^, TOl nan ftc®nr wfwt* to i ss 

c«rrrt%f7$fa iwK, fr* 4 ! sea? <3^7^ 5^71 

CSfTftV$7 TOT I ^1 « SWtfe 3Tf7 m =7-<2tTO to 1 

5.1 <5t*t I— CTO *f<fK $53 5^(?l *ltCTO <3TO 

TO I 757t57 CTO M $5 7t$77 *W< «••“C 5^R5 5»»®°C 
stn-Tlwfo 5^c9i fesi 'Brti*rt¥ 571 

(fltTO CTOl 5^C*I $?1 C5tf?^ 71 cste7< TO*t 

^ftlTl TO& <2tTO TO I CTOH «IJtt"»W wvmfyv 

Sttt&TOra TO 71 TOfa-nTOI TSf^VatTO TO1 57f7* &S3 #«- 
&TO1 ■srftTO ern to 1 

on nflTrt 1 —T^trcsra qjtfcifs* & <«t« 47lfr <711715 nTH-T* 

0 

Tfcs C7t7 77; ^TtS ■NSJ773 7t7 &8« 7*71 fc*PT "(tOTt* ft<771 

▼HC7 I 

^0 I *f*Ttaf*7F irfrow I—5^7ft5 C7 StTOftT 1 
*fa»W TtTl TOt fevt7 57 <fl7*x TO*t7 7rrf^5*T?T «»tf7»I 

W&ffo 571 TO, 7W5t, 7tf% «t*fa srt^7 C7 C7*tar 
*ftt4 TOTOJ m 5^7t7 577 CV TOTO Wfo 57, TO1 StTOfft 
Tfljfm fff *f*l <4*7* C*t^lf777, 7t^ TOW TOT fTOTt 
Tfam C7 !7»F ^57 57, '?W'« ff5t7f57t 5{%TOT7 m t 



Thrc*i «ftfn C8t$*if^ a FtfH ’Mw* 

ftfaS tol feft fcvttW* 8FE8 t 

m nltTi i—a* «t« crtftrfts^ <ft$ •ften «re«isr %n* crfanrt ?{* i. m 
s?rs fags? ?f^t5!:5R s ^rrt*», c7«% *c<* f«t<t1 vfiri Tfiral stipes Tfrt* i 

8 1 «Nr^«ll—''s to to 

T»t8®^ '*17?! tC^ TjTtf to «Ttr? I ’tt^‘5J<2tCfmt^ 'Sqfa 
=rt*i^ 'q j 3t fam <w ^sft« ftcn ?to 

^*1 I BPltf fe mt »T“5tf^ ^f5Trt ^f5*TC 9fTfT 88 
<W ^St8l T5& ’tol ^tCdtT fevTOTC W* I $81 
CTW "«JtC5Rf 8tt8 «2rf*I^ t *ff*T5 8?t8W8 « %RtH 8^5 
W8 ^tPltW* ^*1 8^81 «TTW I TTfafto <2t^f% 

TO8F*f*r sift* faSW C1\U3 TtPW 

TOT WTfa ^C88 MK] tot Ci\l*t « <5ltCSltW Cto I 

l , 

<a$ c*tc8t t 3f* «to $to <$* <st*ts «itwt»«w 8t <2fas tot 8ti¥ v 
^ <st 8 ty 81 ctF? ts* to ?*n *rfttol dte 8 tPit»i fed 

<wtar to®i <wfa i <4**1 •rtoit^-T^rtw to 5 ^ Phospho¬ 
rescence T18 | 

**"t *to! i—Tif»{PnR n< 4to sj»r ortuj fWTi tor vtwrt 

TMI TV Tfinrl TtV, *tC8 WTfl Vfa tpTCST *Wt< $*5*T OfVt? W I 

U I 'sftys ( Electricity ) 1—•®f^5 JtfSfafJ nitwit* toft 

38 I $ «fto '®%^8 falW CT-^F^OT ^pIT to* 38, 

to tofc tortw i 

*«"t *tltTi i—etfwwtv-ijf ^csnr & aw «ra#*t- 

»rf8’5 Tx-gr Tftvi 'efc'3-’ffa* TV t , . 

^ra?5f I—1Ttt*ItT C8 *1^*1 *Hrt<f' cm ^§81 8^^ 
^t 8 tf?*fc«F ^ ( Transparent) I TtF, 8 l\, ^ tol 

<s& <4»T^t m to i ~ . 

■ ‘ , 

; a 8t*i ^t?t< c$n , vfon *8tto ^ sd, 
m*. { Qpaqne) toto, «ft^, < 2 ^ ^ i 



8 * <I8ttR-jp I 

HTt* 8t?t3l 5ft53 3)1^ 35® 3CS 553 5tfc 
<£t^f%3 3Tf3 '5^'S 815 I 8^3 5tCl>3 3t3 §3tf3!:*t3 f®®3 f83l 

^ ftiTa *m< wH’t itsm w *ii, wnn torn vmm ^it% 

4C55ft3 C3t8 5C3 81, 5rft8t5 5®55f35tt8 §5tffa53 551 fwl 
5&C® ’tin I <51831 $l v f WfPF 5tf®33* (Translucent) 
*tf|< 5f*3 I 551 5t&, 5153, C*tf5 EPR $3t3 §58 

^ I 

<«3 5?f3l I— 4858 55l 515 45?t 883 5tf«? 55J5 3t8 I 5t55lf33 f%53 
%l 3lt5l 4tf8t8 f35 <381 8t$C5 3l I 

5t^«f8 513135®°. 5?^ 3f*l3t §5l3l 

«ff ® *IW 4t5<1<:3 4^ 5C31 5t8t33®°. 44S§ 58l< f*« 

§3tc5 Piferi 51® <srw 4ini5 ftwfwto 

§®1 C5<f 5f33l 31^® 5ft3 I 5C<3 4f% ^3t8t® 5tf®5^ 53H 
5^33 Wf ® I 

4tt4f5 C8 555 *wt«f 51 C5 fl5 ( Space ) C»5 5f33t 5&® 5lC3, 
®1tf3l §«rNfc® f 5 f® 3 ^ ( Medium ) 51153 4f«f*® ^81*51 £5 l 
3?*!, 5tlj ^ Tt5 ( Vacuum ) 45 45?! fs#^ I 

VWltV-lF* (Ray of Light) I—§33 5JfK S&® C335 
®15-3ft 6^f§C5 f85K S3, C8^55 4l£»lt533 53t< 5&®S 5tt*lt4- 
3fa 555 CWtf P^f^C5 f55K S$5l 3t£5 I 5®4'0fa C4l5 45?l 
csrclf®^ 83tt«f3 ^f^c5 ^rf5in 5®tiRt8 s$n §5 5«rt*f 
<2fc®T£53^ 5#C8t^ $*3l «rfc5 j $*n 5135 4$ C3 4tt*It5-3f*lI 
§<& C®ntf®5nt 55M S§C®5^f%5$ f35H S$8l 555 5jf§*3^ ^ 
3W <2tC5»t 5£3 I 5tnt5 C5 533 C3813 ftfK 5$fl 5lC5, 
foffafa® nlN 5131 et3tf«l® 83 t— 

**8 5#5i l—$$3tf3 5t®" C3|CS'( «5 ft* 5 « 3) S$Bf 35? fsl 5ft»l 435 
«tC3 3155 58 CH $ jfc&t ft* 45^t 583 C3515 35ftfe 5CI I 45t1 45?! 555 
5tf% (8) 455tf5 51®' CTtCSf ftOHI 53C8 8tf83l 553 5t® " C8tC®3 f«t 
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hu fat orftcH ntfoSt or^i f** «mtfsr «t«' hi Hffoft 

*nw1r far* Jrattvl fim i Htfefr wfir 

Of«H Ht^t4 Hi l HtHI 4 % CH 

?tf® « fan s$Jt m »nrn mrt 
'HHftfo HR* HI, Htf* ?$C® 

to c*<tn «itPrs ?4- 

m «TB]«« aim HFfircH Hi I 

| 

CH CH«ttH fn^K ®Ptf?l 'tff’SWf srtt’Tfa- 

HpU I 

( Pencil of Light) |—H 5 ®*?'^ iSHFfai® 

uj^^l t 2 p®® HftH I HHftRTlH (Paral¬ 
lel), (Convergent) Hi (Divergent) ®tlH ‘SKtfH® 

?,tn «rtt* (*8»f f53f, np, «|, ?t) I H®^ Hi 

C^H, HlHHtH H^Hl HHlH HtfalH 5 Wl“ 

Wrt Hf*K (Parallel rays) h*i 1 HtH pf) 

Hfw WltHFH* *t«Ttsf *$t® fH'if® 

^51 fHW£3 ^§1 fa<35® ( Point ) 
ftf»1® ®t*1 *$tH 4^3-ft 

Hpt (Convergent rays) ws (*!) i ^tHl >e»t fsat I 
ftf*!® Hi 5^*1 H®t *tHH Hstir, ®^ 5ff? S^t® ’JH 3 ? ^*1 
HtH, ®t*1 ^t»l <5? H^H ( Divergent rays ) 

*«(<)! * ‘ 

\ 

^fl, S3, sm <3<?f® HJJfJH «IHR® 'HtOTfaTO <Wt«f %® CH ?f“Jf 
t}Mc® *rf®® w, ®t^1 >1«1< HHtWl HI SUCH'S HHfaHfa Ufa 
Hf*1*1 ft«f5® *^f1 W I 

. «t¥t ( Shadow ) i-— to* %*Fs 'HftHtH 5 *tf®® H&tn 

«TftnpP-Hfa §<& *hrt< C®Sf H*fHHl Ht^® *ftl? HI, ^®Htt 
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whphjoi 


♦tfe'S VM ’TCtttf’t fTO 

fart «rtcrtr ^jr *ttat 
nPrai tot itwt *top hi i 

^8»f fgijf | 

3«tH 'atttH'faJW ^ *£$ «I«$H f^<T WtS ^t^Pt^T ( * 8«t fwr, <P)* 

w to* («t) imi («r) 

"*& ( Sharp ) c<f*tt* 

^c«t 0«*t fas, t) to* («f) 

st*i hi .; feyfa 

ww (*t) cwn 5pt»i ?*, 

&§}*tH (*) cwt hi i 
5t*t* f$**f **Jtv“fC*f t?*t^tra wj (Umbra) *rt* <s*t 

5^3*TNfa3 f*tH* t 1 ( Penumbra ) *s£* t< 

>«"t fiesta *<of^5 w< jwf**t (*t ) *nj <s*t tot s*faTO[ 
'WWfF® toltt* ( H ) pR^I | 'StfsRl .. totof ^tt»» 
PRfrti « §*t5T*1 *ft* I 

OT (Velocity of Light) |—'*tl»lt*-*fo 
$F® sffara *r*H TOf I «lWfa:*rs »N* «TWW 

4*^ 'Htt’it** RlfH^Htar «rf**l <®tsi carfare *tft i uft «ttt»tPF *\f$ 
3?*^ *&*!« *rWf|tstS $tl*tt5* *S; ' T&VZ 

Hrtfare« «tfTO to «tc*W *pt* Hi i Witre* *tfa ^P'S 

^srte** f?c»$ ?t\ st^t* i ^rtf’tw c«W w 

3p® 5f*F? ^t*, *5ftl TOOT$ t£T*3R*t HEH *TCH fa* *flwl 

i c’ft»rt* *ffa ^OT'Q &(i «3fafi «a*5 

Wlffrs C* ^5 *fcp® *ft C^ TtHtH pftt’pf* «W <&*! ’fttfaT} 

cpftatfr qrm *$t *jfa%r5 tofHc® <stt? « wi w "totf i 



mH flat t 













8 <£ 

^rfcJTh 5 a *&® *3f«pffcs «rtf^ 

v fjjfarfe y CTC¥« N W *1* l &snft* 

*|OT«1 TfH Wltm «tfs* CT*f faffi 4 ! *fWfl** I filf® CWC9 

m fppr ntwi i 

^TOTt^Tfa Tt (Photometer) l-c^Ffa «nrtf 

«JfC8Jt^SR favtfe <*rtfat®T ys «jpt^ nfiRt*! ^Tt 5 ^ 

*tF®® ej^ c^;*i c*ra*t ^ *1 ; ^ ^ 

f 

**, «ltc«lt^ra *lfWtPRT 5t*I *$*1 KtC* I atfa^TW ^tswi ^3^ 
^c*nt ^tcf siPrei »ni ^fnuttPf; r^wtfir jfa^rs *rs 
xus, «pfti Jit «?i *nr t ®®$ #n *rfa, ^ft 4 ! wh 

aw«t: <sts ifinM 'srtorfa «wc?ra ^*1* *!f®^ w i c?-H *wt«f 
wlaiteew *itW stc® > st® ?w c? ’ifijsit 4 ) *rtcnT* <srt$ w, 
* ^t'S ^ KtfVw i *if<Rtt, « *t® ^pj 'flfc'i i *lf?Rt«|, 
<W 8 5|3 ^ «Hfat»! T V •rfwfl *tCTt* <*tt$ *tt* | CT 
farc *wtt*fa ?jw cwr «rftntTOR* 4^*[ ^n 

*tCT,-«w PraiftPre s— 

“ The intensity of light varies inversely as the square of 
the distance." 

CT « TO1 fe*W3l «¥, *C&tfa5|\ 

TO I ^CTO =TO*tCT 3J^® *$?1 

I TO4*5tffo* ( Standard candle ) erfctfc** jrffcs 

ww w «»tCTtTOr *Wc<* taroi s$ri «ttw mm 

*twt* «iM-*tfs* < ®rjt*it* tow ?« '® 4 l nfw ^ssiq, ®t?1 

®® •‘Candle power," <ift *«tt jffl prfti %1 | 

*TfC»rtE*3 ( Reflection of Light) i—4Wq 

WtC5? <wft TO ^tf® ntf^w ^ts cm ^fini 

^c® *fiw f¥i ^tcs^ "fmcfi ^ <*w mt *it® ?rlR, 

w fhi <t^r *(t^ *n, ft™ *t*5tw 



8^ smsra-’jar i 

'tin & mtc* few* ntrei ft*i *rff? i «w 1 cwt 
ct, « *tc*f9 focsn ntc 1 ®^ fc*ra nffo **, ww c*t«rfa tin 1 

^ra vn cvttisr dtaf *tfvrtoj, pfcrtw qfa *rtst ^*rffa **fa 
*tf«r, ^w ^cn tffRrc let wwitow ^*ra *i itora firow ^ 1 - 
cfltcw «flV5l *iff fftn? 1 catar >ratfcri ®fc»i 

^tt«itcva *59 ^ 1 *ttPw <«St 

jjj^s) '®^S§ ^Ffa*l ?*f 4 l ^ i 't&faf'5^> ^C*I 9 '©Tfa *t*Si'Wt 

($ ^55 ^**1 «tfc^, wtOTfa 9t5l c®*r 
^1 ( cwti ex *m* wfci* ^ 9 in s&cn 

esn *T*ti ti titti nfifl 1 

^ *P?*I fe*Rl *1lPlt9-*ft ^®l 

faw*f ^whia dffis&s 
** 1 «itt«lft^i ’tf^i 

arfsTO (Reflection) $G? | 
sp m <h ^r.^ 9W»rti f®5 ( 

*M fSat 1 

ft*, 9) nfesttl UM« &ffa W Rm «{¥ TOTF 

ate** ^Hral W w’fat* %*Ri *ift9 sfcrtc* 1 wRafa- 
*ft (9 «t) ir*fc«rw fc*i* toW* «Pffc «t ^ out* 
*$si w«* frifirstwr itoni foes (?t) 9fo9 Tt^ 

^ygt 9to»rtw* isf^sRw ^*tt*R ^Rrc^f 1 

ct 9 twr¥-*fa (* «c) **ft*ra fc*fo *ifs9 jpr, 9Ww 9t*rf99 

*ft (Incident ray ) <W CT 9tS«lt9-3fa ( «t * ) <2tf3?S ^Ht 
«raftc? Hrtf*9 *f, «rf99pT5 (Reflected ray) 9« t 

ipTBif « TtW ( ’f > 3K, 9^1 

^ »W (Perpendicular) ^ ^ ^tf5?C*l ^0 *rt*lfo9 flfit « 
ift*'»ift9 ^V5i C9tt (Angle) «H9 *m, vti ** ? 
4 m n n ti \ & ^ c^t*l ^«riap3? 'srt’if^ crt*l (Angle of inci- 





arI 8^ 

• 

dence) mx tffsffirs cvft (Angle of reflection) itfw ^fsfo t 
'qrttto c^t«l Jrtfai atfwfire c^tc*m m-ft s^nl «fftT I 
flftl to frti "srfcqlm t2il%^arjar jhw ffcri mtt* :— 

<>) C^tl tftofl?' *lf^ ^JTfsr (The angle of 

incidence is equal to the angle of reflection ) | 

(*) '=rf 9 ff«'5 <rf*H « tffoipfcrs #H ( plane) 

«at w«i, ^T^nifa *tto w, ^rtrhr 
(The incident and the reflected 
rays are both in the same plane which is perpendi¬ 
cular to the reflecting surface ) l 
*f(rftf vs *jf$pF m feti m\ ^ 

«2rf^pf5 ^5f1 «flW, to c^t*t *Wll<« »TCV 

•awrtar w sn i ^f%-w to *tsrt«f® irttts tot«i 

'■rfeflt* «w i «t<rt 5 f 

tow <*fc«it* attoto ^iri «rtc*, iiw» «tfant*r sjfait* c*rrf%^ 
?n >rt^ *i w< *wM ^torfv sfl, 

ws cto i intoss *pftsf ?foi 

fwt •.srtoW's ^r, fwi c*ttto ^ nm c®ff 

*$n\ i 

fto# «rfOTWF (. Diffused Light) l—c*W *Wpft 

■rttto-nfo *ito ^c*i feci* W$t* «tTOJttprtai fafsjretw 
'SMC* 5 * «tffeTO ffefl <ltCT I *<R «ltov1 <2jfc>?f»|^ 

<«* tofc to «t<rtto w *rt*tto c*rw < 2 ftofSre 

c*1tt* to *Rt*r **, fe** <*tto»Frc* ^rtarai ftto 

(Regular) tol «tt% I *to ^ TO **, fed 

frti Wto «ttow to* cfed «ftt¥ i ft to 

<3tffero «r«w «to ctc*i *wtf 'arfatto* 

** *t, c^*i <toto «rft*ito «rto cto$ *rft i 



ft* tifiwtrt ** cw ^ 

*11 ^51 ftf%W 5^1 *tW I «A^**f «ltE«lt*C* <»rtTOt 

fifast ( Diffused or Scattered ) wrlcntv ^fpl «ftfo I i$$ fafas 

’"fttPreiffi v% i <^ t\^*\ 

n mm (c^jf ^i, ftntut* totft), ft* fts? 
frati < 2 f?mft &n <rn? i fai ?st tss 

?ire i ^f, ^rfa^l, *t«, *t^t, ^ <3<?f3 

w Ji^fl vitfK Jflfal vt, ’S IStfWfa ^ Ti 

to?| WtWt* *$W fafa?} ^11 «tfnTfwwt* 

TOl < 2 tr.^*t i ^ «rfc«lt* TO1CW& <$ Tf^si w.^ 
cwfare *tt|i cq *F® *fr* nfswt®! 'srft^it^ m-$ **, 

C7$ TO <5^t ^"»lfeiC*f «lt*lftnfa «TfTO I «4»t 

^■fac«t fern *wK cfff^rcsi 

<*r«rfr, ?rt^ ^c?ii *ropnff3 <wt<re orfaw 

««n m ^11 

■sitCTfaira ’Wttf (Directly) to»i ca^lt^t 

fc*Rl *lfa5 *$31 ^t^l *Wt*fi>t C* *ft*l ^f^5 -sft^, 
mw orftra ml i •afa’F*!^ ^i ^sr c^t*i 

^«ffa wiwtf*! *• *$rs m 

^fitii *m out* Ufa i[c*t) *ifa5 ^1 *tw isrral 

V 

*WW cuftro mt ^ i '£$rt iw *t«o cn 

*a, £ *nro ca«rto ^c«r m *f«ai ^tfti»i $ 
^ ..^t< «RfT5 <lf^8 CW1 TtH I ffeaj 

w)*\w\ prtti sn 'aitfnm 

^TF»!!l ’5'W • 

5^ iitsi #i i 4*rc«i (V) 



bi"tfNi 



*rrwr* i * 

toSi w ^fortes, «<iti =rf CTfwi *rtett*-*ftt 

v *r «t) ^ wivtet w cn*ti Stfan & «*rt* ®*ra 00 

^fsf^ Trw &3* TO* Offtro nft* I «rteiT£*s (Refrac¬ 
tion > criemsstl *r*rfr «if*ra1 <4 front JiRsfa i 

**f«l (Mirror) i—c*t to *wt«f «rf*VR fffl nfUfirs 
atfoffe tffipfa TO, «tltc^ H*! TO l ct ’jrfw ^ "WHS) 
WW, «|fofri ^(f*Rft ^ <ttt* I 

to*i cn <2if3pra wRns *nt, dfeitro <2tft5*»rc 
*rei ^*fs ' m vr *tro ottro to&i wfsiw in wf^rt 

»2tf$*f*p5 'ajtwtTOfti i&s ^^nstet *m mi fttfsnii 
<?? «wt* 4 * vet ^nc* vififs «trf*re wft 1 <sfem] 'art^nil 
«hfs to =ri c?fafi ferrt «rf«Pw wR siM 1 

TM *i*r3»i (Plane) i*w w-*$ (Curved), ^ isfusfa 

*&«* ^51 «ttc* i *troi crofroft to 0 1 to*! «f*f«i 
^fori Htfv, *t*tfa»fc* tr*fi to 1 *ts*t5f * 

JTfTOr? f*t2tc«l C3 to «rl^ (Tin amalgam) fcvfo *}& w&l 

TO6H ’jfewt etfaRtReTC TO1 dRfHlfs® rfa 

« 

Cl 

4^® ^?ii 1 $s\ ^ 1 ^ 'K'f's ^ 1 »itc* 1 w- 

>tfeni to?* cTO to *iRet ctt^tn <r*fc*rs vstefet tests <sri%- 

fss (Image) CffRra *ftt 1 tsts TO 4 ) CS te^ TO fK:*fs 

tess <x *teit*-*fti 'ifte’s ss, TO1 t r s f c J sisl s^st fas 

«*t* Fipi toj «sfc^*r 1 ^ i^ttn a 

wa\ CT '®tfWt^- ; ?lRt <2tC^*t to, ^1 ^ivs 
*rvn >tw cr<i $ a«rt^ 

Vet TO •Jtfafa ^^5 C*T«{1 

Thr 1 ^ to <’t 

*\W*\ ^tifTOs Srfii atf^w (^) ’f’fc«ra 

c 1' , 5b??fC“! I5^2{R| * <t « n *r 



1lr'*f f%at 



<t° ' \ 

mm owtroni me»i ^gf?® <ntfare cw tun ’ «rf%wr 
frti «tf«^hi wPptttT ^ gR «t*r RtM gstg ^ ^*tg 

stsl g^g vffM-M’T ?f^$ $g I gresg Symmetrical gfa*jt 

Mc«fg »P5W «mtR ^Ffiitn b tR mmii ^Rtfttgg «tfs- 

fgg «fac8 *tttfa* gfa c^R g* g^cgg *ttrt mitR g^g, m?i 

g$wi \5tsi MterR-gfa *Kc«fg ^*fg stw« *iM 

to to eifafa wPrra *t$ «n i to ^R«i «at a $ 

g*»i MRiR-gftt istfogsfa® ^gi «Rrfgre mw grcg, MRfwg 
5^g gcgi £Rg*r g*tg R i Mggi gfa g*ft c fg ^gg nttM fafM gfggi 
gR, M?1 3&c«i ^ <j^ cwRre *rRg, cg^gl MtMg^fsw.gg 

< 2 tgg Rwtsgtw 'Sifsgsfas gfri vfa cgtstgfa R Mfggi 
ggr ?fgi ^ gcg w gsfggl ^Rtorg &^g gt«n «tcgpi ^feg i 

?*fc*fg «r*tf i—jjsj^si jf^cf ^ eg •srfafgg *if® ® 
^g, sRi ^firs gi Mr §gtg M%g gR, fcgl ^§»g 

srfaf I ^gjg <sif«fg^g5 RRgi RSff® <2tf®fgg ( Virtual image > 

grftg i Mc»ir*-*fa w <pfi cwr g>fggi ^gfg wtww gtfte *rrcg 

» 4 

^ 1 , 'agg g«fwi MgfVs <2tfefgg Ms® etf® (Real/ 

?m\ M*reg, ^®gfs §gi ^ ^g gj^fa Mg gtg i 

gfg c*R *Kt«f ^gtR g*rfagR gg**i g*fc«Ri gc«n gRl gig, 

<®tgi g$t«i gp*fc«i ^ *mtsfg RRgs^fii i*tf®fgg 

« 

■n*5li® Mg ^§1 RgfT® gftow c«wi gtg i 

gR sMtR gg^i M*i wMi ( At right angles) gif*nn 
$»tgg gwi <^g>tl g^ gRl gtg, ®R1 gtw Rfggi <stc^si^ 
sr«o ^ g^g f®^gtai '2tf^5fg^ cgfgt® gt^g i 

fM«rtR gg®»i w*fn cM'ft^fn gtfggi ^tfjp’fg ^«o^w c^tg ^ 

gtf«K«l ^ *f<c«i <srf%^f^s5 eggi gR i 

gws*iflM (Kaleidoscope) Jitgg 5 cg^gtg gegj JTRtfgg ws 
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<Vi 

TO c^.s 3t3 i to toi f333tft i33>*t 3*f5 c^t'ft^f*! 

TO :3 «itr-q> < 33 * '*ra mr* 3 ta 5 'afsH «T*l 3^5 3W 

TO1 to'« fettfaM* 3t3l <2tf$*f»F3 to 333?3I3* Ottt* I 

33|»*|& tf*f*l (Curved Mirror) i—C3 3<*fc*f3 fe*rf3*8t*t C^1®1, 
vfctCT 33F$ «K*f TO l 33F*$ 3^3 ^ <3 TO—fat 3® (Concave) 
< 45 ? (Convex) i iS'TOfa 3f^3 TO (Watch glass) to^ <n? 

^ etTO 3*ftto to 3 ?ot C3t353i to3 i 3f®3 TO 53 c3c*t 

« *rf3TO f^«t e r *rWtto 3>TO 3*TO3 TO3*t fwl^ 

v« 

7f\t] ■ 3^3W ; fTO 3fe TO53 f^$3 *1$ T^=l 'Q 5t3C33 fa®M 

*rf*ttto 3>5lwN ’#to 3*ft*t3 TOfi afitw I 

f^g<St4 1 3 r *fc*fir *rtf I—ftTO® 3*f t l ^3 ^3 333*1 

*p*ft»|3 jp(ft n(u I 3*ftl TOsitTOpS *lf33 to*t 

TO1 < 43 >l 5 t (Convergent) ^31 (XlTOfCT <3 3^ 13 5 ?C'3 (Point) 
^fajqg 53 | <*& fifa-CTO (Focus) TO I C3 33*1 C3«tt3 <«Si 

3 pJS-C 3 i ?9 <*rcf*fe TO, 1WPF ^ ton* 15 1 ^*-CWl (Piincipal 
Axis) TO I 3*fr.*t3 CTO (Centre) K«tl TO-C33t3 ^33 stiffs 
TOTO^ CTO13* C5t3l-CTO (Centre of Curvature) TO l 

nv*( f^35 C3f3C*l^ <5? «R*t'®f*I «m*l I 

-»*[ f5C3j VJlflT 'SJtCTOTO 31. to 5 ® TO*ltTOf“iI ( 5 ) 
-f^pp# 5*ft«t3 (3* 3 ) to *WM3l«lott3 *lfe« to)S§ > ^ 
TO^nm 3rtwi3»-nfti 355 toi <2tto5*r® to 151 3w-c33t3 
■ (-St 3 ) to, 35=t 3 §5t3 C*im-CTOW ( 5) ft* WTO 
•C3 f^ (3 ) flf*l3> 33, C3$ f3 5 ?C3S $? 35tft3 15T 3fo-CTO 
( Principal Focus) TO I fwai 3 i3^, 35s53 131 3f3K3 s a I 

3f 3—3*TO 3*f*l I 
-st 3—^37 3W-C331 I 
■*t—C’tt^ CTO ! 

•3—151 3f*fl-CTOI 

3— 33t^3t3 3f1C«Tt^-3Rl I 




et ft ^xmtfxr ¥*tm »nw ntfac*i wi ^stce f«r 

CJffsftai ^ mi xl fsnwi <n^i>! ’$$ 'Q (Small and inverted) 
<2tf%fvr OlfW® nf'OTl iVS I <2lfefa* «f«tf $ CX fXi|*t# 

(Concave), ^1 «lt^l «rl%.<5 *ttf3 I 4 <f 5| <3^ <2|f$foj (Real 
Image), vm -5^'<rtPr XXPr-ts X'tXsf Xl ^t 9 !^ *t$1 (Screen), *r*fa 

\s ^ ’stw Ttfn« *w <n *t»5tw£*r «tta toi - 

fc»i -n^tw $ *1% k 9 i<i owl xfa i 

<2Tfv® Jrt ^sr *f^taf ^1 *tf^s #5 at! I uwc«j xf? $ 
1W& OPCT ^-IX Tf*fc*t9 fawfc «TR1 U, v®t*1 ^C9| • *lf%\5 

<ff 3FX*it ^5 «fiT^ I W§t ^ 4 f3 C<im-C*9 G 

^faC^CSX ^Sf] ^f 5 CB| <2ffsfaf W^fc«r?l fa* Xl *|%| 

TOt X’XXfa^ 9 if%s 11 i ^?|9 <Sl**;(S|fafaf, ^-Bl t f &W mi 
X^^tfa* uq*fr *1^1 J\fm ^1? ^*t1 Xsfo ^ Q fx’tfjS <af$f^ 
*tfa* ttcs c*f 5 il xlx i m^i 'xnrs *nrn*i i^\i X5? ?!%- 

cum itw itRw fc*t* efRsfa* «rtx cxfare xfxxi, *t*i 

«lff*£*I m Cl X*ft e t3 ^11 *|f%'S 11, 

I 

v2ffc?-fa e *¥, it fa^xS fafae 
11 Jfl ^finn CRtC^ Sffrs H an I ^ vfa * ?JIT 

xw lifim xw fc* mi uraft <2tf$fax expire 

•jtgxI xtx, estfeef^tt c*?$ g) R*t<w xl iii\ ^« 

extsn orfxrs .*(t sxi xtxi «a^ ’p’Btws 

1Z1 ; f»r* T-,X *m.^-nf‘fl x4l C^5W WWC1 Tttw . 
*111^x1, <<$ «2tfef<x «l«RF® (Virtual), 

I8*r ntfs^s ^^evs; xi i 

fxix# X^*l (Divergent) ill] »tf^OT <stf%- 

rf-t®1^5 ^(1 X)D^-c^*S (Principal Focus) « tf’lc*!^ CXI^-C^tSR, 
(Centre of Curvature) <n^ ^‘r*! txf^rs n \ cxf^ s ?t'® 

fxfas 11, ^fX-C^Sr (Conjugate Focus) ^ri? t 



i 





0 Burning Mirror ) i— 

vfoi *if%vs jiw *«n ufa-c^tar 

f*rft* #?i i tsm Nw 

cq ^w-a ^t«W, *Ft*t? Tt *ft«? *t«rt«f fap 

wpf ^ 1*1 ^1 'swfofw;* nFwi ^t? l ^ «ra fwi* 
Vfat*«r*ft (Burning Mirror) I 4 art <*R1W 
'Sfrffa^Ttq «rft* 't’f'i ?T^l ■ra r *?«ni 355 

*tt vk\ | 

**Fte*[& W*T«| ( Convex Mirror) |—**ft*PS 
to *r*fr.*in uc%n <ft tos <u^i ’sp -s c^twi 

OTf*fra ”ft Jft!f | & <2tf$fln'ST«2f$<5, TW ^51 'T*fc*n» •pstatw 
<rro ^§*nj *rtf^5 *ffa1 ^11 

'T*f s i Stsl <2}f%^f*!« « 2 |f®^ to*! toe^ "sjaJf 9 ( Virtual) 

*&ji «tito i 

rt?rfa^*T (Refraction) i—'*«rt< 
(Medium) C3*T *f**1 fetfPCStFJ ^fTO^TO TO *11 *tFS»l1'■W* TO 
*\%1 r M atm w, f^i & 

TO *wtc«f?i to* qft tow =5t^i ^*i 'stTt^rtm .cTO 5 * 

=f1 I *ITO TO TO^I WfOTt^-Hpn %$V$ W*l ^1 *t&* 
*nw <2tcTO i «rtt*tf^-<?fti TO 1 **! *iwj «nfon, 

fcfl to*i cTOts <sam fro *r«i ^l TftCT m) aim 

»ror fcffa ^ *^r <w to*m ^ ^1 ^53 

3JW «tf*CT, W fcfl TO*! CTOt* ( ^5*tt awn CTOl 

ftfss croft ) «!srro 1 nm ^tcnr^-ifti m 
V *1 ^ c 5 ^ ^ «i«rtt<5 ?it«n tpr*. 

«R^f ^$f* irffer <im fe?i |%« 

>ra»l 'SIWiT ^firai vm* fa® «tif^^ 1 

^ *»t ffeoj cvrf^i^ i^i » 



48 3PTf5*Hj3f t 

wn (y) (O ys fe (X) 

fart *rtBw ^c«a i *trafct Xi*t< 

^f»nrt fcd * «r >nm cut* crtf^s ^itt^ «*ra 
^rrcsnj ^ srtw ^tw *^rn:5i 

'srfsnn £f Ttw <2tfaf<ra c<rf«ire *rifc i 

4W ^ *ltdnr ’IWi *fv ar*l 5X1 *rfa, 

CW1 ?$W (71 *tCTt?Mlfa <3Wtl ^.-tfijaji 

<*TO 5rt *^Tl fs3 <TO*t 55 f5fs?^ ^*1 own (O’* fsaj) srq 
?'f : ftt'5» ^sart? (Sfpsf^^ ^ fsfa*^® 3 3ti*r (^ »*j 

’if^F® *Tl 5^Ti *V*f f53}^ 5 ffef^S TlW *rf^5 
-&TA \ VftH -ut (71 «WV5*flrM(^) 

i$v§ ^ 'am ^ («r«i) «s(p»t 

to TOit*-*fira «tf^sf *ifart* *rtfas 

^rtC5 I &5l <3t«tX CT JTC9! OWl* 

«W *ifir®TW ^pfiral w *fcrt vnr ^*t fl-a \ 

% 

(ij^tl *nm cn«rt*r ^^at° ^t*nil TOrFm r$<i 

5 •*t f53f5 ^ fpf?^ TtW sfl (Tff’nil n»t f5tan» 5 ffcfas ^tPI cwfaus 
nt^raf^ i ^tv*c*w ®f«i *r ; tfl^csi or«tl ct awfcf 

^55 *itW 'Rar <*ns ^ *iwtc< «twf ^f%car 

TOrto-Rifara *ffa R3p tfcn *rtt i wrtwi «<rt^ cs ^ 

<wK 5 &<s 'src^ftFs ^55 *ffrtn<?f w fan *t>w ^twhf 

JW*« TOrfa-*ftra *lf«* *ff?R#R *s 1 
* 

R1 fow* TfCWt W [WCf v^Sl 5^5rRf 
Ttf^fl &rfa ^*Rf t»p 1 ^f?fi ’t-stfcrc «rtc^ ^tw »i%1 Rt^rs 
wr <i«rn Ttw ^^^5 ^fsf $fc* 

an^rW, wr to c*? ’itcanr nw ^ w»? Ft%^ «rtf%^ r i 
’ftasSt? wl< 5 ^ <$W ^ fft ail 

rt?nrhr ort^s i rftwj ^ <ti w nt^h 





i 


4<t 

w frt¥l 5^ *RI»I CWft 

ffal ipW *FC3, ^9fv tpfcra Vfl, *OT <£fm 

to ri <r%i *pfa fcwft c«rto *\U m i fti w ’itcw 
•^c«n m st*ii *rto, «r»i t(^i *t<n <*tm ^firat? 
*wnr ^a 5 ’ffss <3^n *ifirofa w ct, fc*i ftfa* 

W Orttl <rtfc** ^ TOFK3 «*lfti W I 'SftsRlI arftflff 

a C9 CiWfa 'SltCSTt^SRT TO ^C*> ^ WX) 39, 

«ltsRl1 TO9 (Sffafas $7? C9«t1 Wt 5 * ^?tl£ 

^f 5 ?® «rtf*ra cwfare *rft i i^ct fetvifcl ^t 3 ^ #|IH 

(n*t tsar, *0 *fi ctPw 9 if «*n *mt* 

■*f*fl (5) sflTO Itc^r C'Tf’R^ *ftH 'WH 

«^rhi ^i csf«nii ^tfrorw 

&cft* c«rf«rre *rt^[ i ^ s»wHb i 
'srwl TO3t9l w w feat i 

^ *itft i 

4t*cn ^rtfe «rtf^f fawt ^c«i fotfssr® ^fanri 

'SRtlS J2)t^ &VS fspifaS'S vrflht^ ntf^I ’Slf 

CT«rftCT t *rN* fwr fhrl fcfl C9|W 9&9 I 'JQ’ftaj *|tfh < 2 ftp 8 Wl 
v«mtw *1 CTf^nii «r *r hi^ Tfw wfarefs, 

4$ '*R1 («l <f) »ltt3ll ^*fli- 

»tc*f9 (▼ «r) *ifo5 vsq^c^ crfwi »rt$>l 
«* 9f*19l *IW «$« 1 >3$ <33$ *19P| TO 

«r»i*i< n$flfei <s>iwt cwtir, 

vtfN» 

<2ffis to ififs, *&m\ *t#fa ^f*wi w| 
^9*, <3**f ’fOT fm ’f^RSl 3N #(t 

^ orft^n «rt*ff^rM *wt^i i ^ sh c^ 






<t<b i 

wn srcftr® TOWfaw ssttfffots <atf 3 Ttsf stra srmtf' 3 
fcfarcH ^rclrs ^f»m «t«r«i 

Ufa <sfan *tfar#TCT (Refraction.m* I 

''rftsitt’R <srf%^»H c*jsr wto, 

c^fon ^Rra^Rr fwwtw stfSrs 

^ ’Ttt’F I 4$ fatWlW «?tt*Tf5Sf1 ’fRiTR '®It^'SJ^ 

^; 'bct >rf*fhi«r®: *fi wif»rai *ni <x } ct ^twt^- 

^ ^to wf to *r*rtc< nf^s m, «rr i i %3 
ift (Incident ray) \ foSfo to *nrfc«fo mi S$) « 

*13*1 c?ms ?tsR ’Ft*, ssPrtt’F ufa (Refracted 

ray) i nK 5 ? fetai ^ «t *fa mm 

<i <f *rsri?f#$ i to *nrtc<* c* 

Ttw *Rn nf%3 *?, <®<n ftc>5 m’fte 

mm (Perpendicular) fctftre pit* j ««$ 
mm (* v •T*^Tt®T (Normal) stfpR l 

dm«1 G I fsHRat WA *lR(U3 t&t*, 

'srttnf^-^ <$** to *wK «rcwff's ** <«m to *rrrt< 

«m ’pflprf* mx (cror 5ft? toi) to ffcrt ^*titc»ra to 

*iRnri i Rp’s '■rfwt’P-sfa c*t*r ** to *mtf ^tTOftpi; 

• *• 

■3*«» TO *nrtpf sfc^w ’pfoitu w* (cw ^»i tt^ wi) to 

sp$rt*[ *to ^ *T*R ^C* I 'Bltt^-uRl CTR TO 

•wtpft m fan to *m c*7tv Mtfro w t 

wmmm 7t ®f»i ?t^ tw <2fm 

*pto fort* cw *\fa& w, «t*i *rf*nti «rfc*it5sn i 

m C771 »tror wn tfcm ^pRt«i 

5f^i Rm *m i 

^ fa fS^Ftm cm It* I <4* '2pFt9 ^ 






(Parallel) c?tj? jrt^ (Plate glass) i ^31 

<S^^f ^fSC? Wfafffa’jfc I R*R OT* ^tC5? 

W3*l ^C«I a srl sfcfl C^t«ft$*f3tra ; <OT?l 

farc^t*! 3JtOS3 (^#5 <2t?ta ^ftBH ^ I ufow 

filCTM-^rTK* t^teftc 5 ® fiftw^t < Prism ) fcft* 

farc^rM ^tB i $3hr <sw* vtref ^ n ^ fas* n 

fire cstf<l <UTre, ^Ft&re c*m. (Lens) <1*11. *rfa I 

**tw* *{*n fin , «)ti»rfr-*fa ntoi ^5t? *ffei 

Gfltt *|f?R#t 5?, 3jf1 ’(If 1 ? tR orfaul «nnro I ^ ’f 

*rc>HT-*fa *rc«n «rrei *fi*t* 

*TO? ^ ^3F ^1 *1 St OWt* ^Ot, f%l fe*1 
’m ^*1* Tt\aiw fwte ?$, w *i sf csrot* 

Sfl *fr*1 ^f* 5 ^ 3 OWl* JRtS^rt*! St ^ C3«Tfa 
(2t«rtf^^ i ^ *r« sf * <*& &»? cwt- 

ret n^5i <3pii ?firai ret* ret* 

** =n i cwi n^rets « ^rcftRit*-^ 

w fin w Rtwt*-*fa 
<rett ?ra»i cwfa ** i uw*t nf^F 'srfrefa-afa «rei»l 

farefi ^t5 (Prism) C*«T **fi*i JR* ^5t* *ffa* fa<fr*f 

-*tfn»3* ** I 

farc«Pt*l (Prism)—W** wtt fawti-fiftfc 
^fsre faUr»[ (Prism) ^ I ret* are 1 ?! nire fifretl 

**ttB* **n fin CTfw ^*t* s^fare *t*i <rc«fi Rtref* wfitcs 

*lt**1 *tt*i Rtc*fre* fi«R«l (Decomposition) srt^l a&spr 

^<-^fsatI ^*f9 ?* | fitcnfi Vttw 3WJ fin spPT 

^pfiin?t finn ?it, Rfan ( 2 f<!m^: 

^twrwi I W fw crfuvfc cnw I 

^ faj^t«r ¥ttw %5?J fiw «ttf%Z»I^ «pfc^ (5?) 



^«n ffear i 



< v? *[ar \ 

hi effort Tten ww t 

^^■5 chRct 1 9 fttt Ttr«t <r, ^rfcait^-dftr t hsj i$u$ 
ferT«i Ttros nf$is ^e«i 
5i*fttt>R (1 ^ 13 ) f^T ^«s ^ 3 ? 

^(Tl '<1 3t C(Ntd Ttd 5 ! 

*tfr Tty 'W’M *f=T T«rfsf I *T« 

Tt5 Calf T%1 Tty HOT tyH! tffCTt 

thh fe*t* *tf%T nsnrtr 

^flTClJH T^IT 9<h ^ H’fit®! (5<f®f) S^CS Tje* H^Tf Tt$W <W 
?f T CdTtT ^ 5fTT ^Tf *T*ftTT 5^^ *rf^ ?^T I & CH’ttCT 'SNT 
fTCT aTCTft TfTCT T HtHT ^tCT T8&I $ T&T I 

'St^cd? ONI CT TJfCTtT-df^ faww ^tCR OT fart 

T^td HHH $TtT Tff ^Tl TtT 'SJtTdl Hi 

C'ff’flTl ^TCTT fatT 4T&1 <Hi2ff'3 i2}f$fty Hfa C*rftff5 *Tt^ l 

'HtSHtT-HfalT Mfs H*J Tfkai ^Tf'Q 'SflHTl T& CT ^51 fe^t*! 

TtC5d <2fT3 '8(?r , tT f Base, 5) %T H^ffl T3 5 «&*1 Tt^f, VtORf 

CTfOT? fHET *fHH TCT Hi | 

'STtCTtT-'dfnt f^Tt«t TlS C»H TfTSTl Tt^tT HHH <9* CT 

fefty sffa* *tf??'#H *d, <5ty1 Hr.?, §Tl Hfaft 355 'STfOTtCT 
tyftk ^(T1 I ^Tft®rfT T5tT5i CSf^^T, fri f3[tTt*t 
TIC5T W fall TlTTfT HHld CH^ (Vieffet), 5ftG> (Indigo), 
Hty (Blue), ^ (Green), (Yellow), THHl (Orange) 4T? 

ortf? 5 ® (Red) <a^ Tt'3^1 fed tcKt sttCHtET frsiF ^ <rv • 

Tt^l fafed HC*fd 'HftHtCT? featM Ct^'S'f '■TtCTt* fcvt* *d I 
^ 9frm Ttydi «rtrt®it(i 4*fct tyc^t w f^n % w 
^Jtontr (2fc^t TTt^tl tRr ^ %3fd H^cr %Tt*1 ^ 
Tfr Tt^T ‘aTTtfH TW TBFr 

^tyl t^C»1 'STtTKl CfffTTCT Tt^t ty^T TC<* 


-f*H 

vl % 



wl f&aj 1 


0 



tow 


<t> 

qTOFcqqrtTOni *ife® TOi to <fl*t»i ffe? 

fo*ft«R TO*tt§ l t«t%® C j rf |r rt'5 <7*\tft*{ ( Solar spec¬ 

trum ) to ; TO*I tftw c*tor ^<srf$n q*f$q i 

q|®£| fafejf q< ftf»TS ^5)1 TOTO to t 

»«&t TOt* TO1 tsi TO*i cwitc® *nft i 

f%^ x (Newton’s Disc) <4^ qti c^Tt^T TOWH 5lf®® 

&*fo <$t TO&I q*f *T3 *1«t 'Sjf? 7 ® 9fk^ <1!?; 'if Ftf^ ’TffsT ipfft 

TO*i qtqftqi ijrftro toi to i 5tf®»rffa wt» ^l^»i <<& 

% q<TO to owl TO 5Ti, mfrotft q®’* 4 ! artm *j%® TO*, 
®®^ s i q»roi fqf*r« strong i^TOto qq i 

ctsitfi TO»rf* fqfSife TOl cq *ri®l>t << ^*ra w, TOtfaTO* 

3»TC*f ( Primitive colours ) TO 'sjTO tTO^TO 5 *pf%trt 

TO c*t*r fair q*f feviliR TOre toi TO qi i TO *1 
qfq TO5&I fifaq q< «$TOtfa *rf®qt *tre* 

(Double convex lens ) q«(T%i «3«rTO ®l^1 qtt> TOI *&*T i *t 
fafast qfofa frot® (Focus) <j*rTO ftfa® qt*1 csfsqTO 

TOTO *froi tow TO <±t fro fas sds wfcl 

^lsst* ^'stcs %*t«i *TO? w fan to=t to, toi qfar 
STOron cst^s cTO TO*&r «iPto sn ^TO « 3fat' 
«ftfTO, cntfa® c»nfa®t TOro thrift i qt®§t q< n?ntr 
fafsl ?!irt «raj oTO qpf TOrafa® qs *i TOrai tqtfHi:* <a*ft 

^aj ^«f <pt^ I 

ffcs *rcrTO® to cq stto taw* TOsi TOm-TO>- 

fafa® cTOc® *rft, TO^itro toto ipr w*n TOt 

^ fTO ftfitl qtql c»it q<^ w i taw«c® ^rotv- 
qt®5l q< TOil qft l ?(N ^ farcTO 

ww TO cq®^ TOntTO ftowVwi TO®I qji q^^TO*t 


TO I 


» 



STOR-’JJJ I 

CT WT?I ’fftfa'5 ?W, \5tCfC‘f qfTOll-fN 84 ) 

(Spectroscope) to l $tSt ^qqfaro TO *IB JivTOM «at 
^ ‘Sfa’® ^fl «ttt?s I uQ^&| p^C‘B < 41 * ^t«r uwft «lWtH fli 
^ttt^; faro TOrai ^ait’T® ?1 qqttre *itf? i 

«TO fjtf <Wflf* CTW^«n»tW n *ttt* Cl »St#3 s 

otto yn ify-cww toF? - © to i ^fhF 5 ! $»l c^t 4 it^f 4 i 

«fc? TOf^s ®TttqP ujq* q»qftq? qq <4^f3T5 

^tTO ^C«I liiwft facTO TO «ftw I ijTO 5 ® *tOT!TOft *IBTO 
% fifl TOB ^ffaTO TOT iSlfag q&Tl m3 *lf*B 

*Hf 41% fe?1 qtftq ?^51 ^g; fatfTO TO «r[fsra 

fqf*{& ?fTTi tijqrSf vtfJTfal fevWR TO 1 
foret*1 TO5* *i“5ftTOI Cl 4lft Vj^q^H TOtS 5^ 
”ftf% fq- 1 #© *jk c®m v sr|r<f | $$ pfiTOq ffal 
'Orf5rc*i c**|5£]?j^ «*fcRc*t c*rf«rc« *it«Ti ’flu i 

^JtOTfq 1 fqftfk %1 ci q<qt®l1 (Spectrum) t§<TO S3, 
’“Nfa'I qsfqtq ctf«n qt? cq TOT TOTTOf®! T9 
cm fq<3Tqt?T qfqqft^ i $TO1 ipqqTOqq cq«ri (Fraunhofer's 
lines) 3tcq «if®fq : 5 1 q?c<fa toj TOtfqq jjjt *iqf«f 'srsrfaq 5 
^51^ TOqfttf sfitTO TOftq fqsnro ‘M* ^frol 4% w cm 
^TOqqi 

«»^s[9i fm c’^wtro <2Nq ^f}^. e tq fiicw qqpq 
^t*R q'fqqi srtRJro TO TOtwi q^Tsfa trot? frotq ?fi 
*t f fN ql ^tf^TO cqlfm int *fw»i ci 'erlr.TO fro?« qq, 
«W «m pffa ; i m *riWi q*froi cwi TO a q<qfTO 
^i-^K-cro f%q f«a qt'fq raTOtts i *tf«cTO ♦tD’Pi 
^fiwi cq ^ fW *t«rK >w «^t*i 

q*fTOtq f»q f^f t%q f®s qt<? cqqi to ^iTO ^tcTO 
^*i ®rqfc<q cqqfq q< f%st i cntfsv{ «rf^ 





cnta hHhNt? ?c<h c?<rt*rte hch; «tg 

<^Ppf cnta H'faftta cnt Trcn c*it hc<h cHHiHfa hi orartt* 
f%a hc<h cmtn\^ i ^tw.*\ nttofa Ht*i ch)h H<srWH mr 

^fl HHtfffcl CHHtHft'SH Tin I *3HL^ CH H>H.- 

W ^h< <3<rfa &?rc ^i ffatc®, cnt »m h^hi c hW 
■<mt»itH mi ^ *wtafa chnIhicsh Tto fnftfc stHtts i ch 
c^tn c"*i^Jprr*r % hs t|*i nfN *fwi chhihi^ ’$%- 
ntai non chIh onto jjfi H*rNf *ntpnr «ra*t* h firsts, 
Tfcl *RCT$ fHt^t HtHl H'tH tSH? <*$ fcHtw ^t « H^lfa* 

**twitw* ffaw mi fcftfronr w f* fa ^fi *wK ^tcw, 

HtHl fsmtC^ | ^ <2(11%^ Tf| *tf|f*r5 ^t*i ^F 

t'Htwtre CH’flfa (Spectrum analysis) Hr? | 

se<t<5^t ( Lens )-.em>® csTt®l HrtW* w$»T *#$ 
fantHl 'HCH’Fl «lffa %*\ *$C*! «WHl fanjHl 

'SftH’SFl 9 tl'J9|| $$tq tSsftH* 'eri^5^t HI CW v H®11 HlH I «rfaHl 
>i&‘<Jl5H CH HtE OTpiZ^ Hit, *Hl R- 7 #®^ 'H’fa W<f*I 
5? fit fat "#fa HtCH>~ ( m flat, H> ) i t^lCHs t«T$1re Double 
Convex Lens 'Hr? i ch HttEH HtT^H Ht®*!l a fantHl 

u«*f f&a?, H), fan*?® HT5 ( Double Concave Lens) 
Hr.? I Iflf st ■HHtH C*PH HJ'sfa ^srf^ £fHlTHH Hl&S C^fHcrs 
HT -SHI HtH I <<<H *& ”#5 S SJHH *}k ( Plano- 

cor.vex, H ) 'sjHhI *}k HiH s 'HHH hhh®! (Plano-concave r 

5), ®f«f<Tl (UH? 'fte S <5JHH ^ HtH ( 5f s 3 ) ?^H1 I Hl 1 ^ fear 

OTftc»ft ^St JlHWlfsU 

CHCHH CHTHHHI S&H I 
fWPSi 

Wftl f<HH Htr.HTSHI H-fHH I 



^ i»t f&at 1 




( Double Convex Lens )—-srftqt^- 
cqw?l TO fort *rt$tq (Convergent) 

^ sfa qs* OT, cs*f ^fTO fag ^ uw&t fa’??® fifqs 
*3 l ’srftqfa-fo?^ sfa-c^ar (Focus ) ?ra? i ^j < 2 |^f% 
'qrtqfaqs TO®fstfcqt^- 
( Wt foj|, SI sj ) iwlOTPI 
( Parallel ) »r« 'siNsr ^ua-, vtf 

q^q ’Rtwi sfa fWfa^s m 

fa) TO f«ffl ’RJf cqt^S H*[H fo-<s> ^ n fgq I 

fafa^ Ttw (’f) fqfq« *zk\ m sfaK^a ( Focus) t§vri*R 
<K3, <if cqt’qq sj^rj ^lfa-c^-at i Principal Focus) ^C5 i 

qfq q*rra*tq«TCq cqt=q?i qfs\s *fi ?foii 

(Divergent; r «Tt<f fa»*f fas, ?f; *|fa^ -«t^1 cqt'qs 

fitre <n^5t 

w ft(*ps *i I fa* 
fol^l 4* TlW «ttre 
31 ; «ltPlt?^r •Wtrtfr 
c»t«f «at m* 

*lfa^ W 1 

sits, <s$ cq^ ^ qfa^3 stw i 'qqss 'qftqfaqs 

*i*rfa cq-q \$i& <qqfafs ^f<i^, •> f^ cqc^r^ fa^Tfaft 
*$« i ■qtcqfaira TO?*fa ^fafas qfas <*rafafan <&%*[ 

?\%% <qtt$ sfqw «£$ fa’ftq ^tsffsfc'S Conjugate Focus ’K? | 

aft *tEqfa«w *wi«f ('->•■*1 fra, ’0, cq*T_« 3?n *faK*« 

q«j *rafafa ^ra, ^sw *$qp 'qp.qfa 

Sfa^fq q^Tt ( Divergent ) f&a\ 

cqrfR qfa 5 ® ^ «wt 
fa’sre fufq^ qi st*.i 

<8 fa fas, q <n Cq-fa &z : 5 qfttfs 5 ?<11 <IH I «fa f53i | 




^rtcqms qffa cqwra ^ 




cs facs^ sv s»cs, ssttrfasw* 

%S* <4SStfa STfafaF, SFfatf Si SSt S*tC5* *t^1 StfatSl 

si *t*sfre i»»t9rcs ssto j&cs cs ^?ts $ss Rftstw *t?tt<fa 

<flSpBt **tl effsfss *tfs"5 ^S I CSSTCS <4? "*& tftfrfts *tfs © 
*tcs, ^sts £ c*cts sift-craw yft { Focus ) 1 

fs^St# C®!*f x ( Double concave lens ) I—fara^» M.W 
(*>1 faai, 5 *) fast Rtt*!t*-sfa (S) *t*R S'fsStS WS *iStS^- 

<*$ SHSt («^*t fan, <T if) 

?tsi nt?, ^tsU *jssss 
•iWTftsiftfaFS *&Sl 

sfa-CS'S (Focus) ^’’tT'TST 

S^S 5f1 I '8JtC»n^*Rf *nrt< 

« <?cts sstsfr ^twr 
’srtc^-sfri'sfat («o^»f faai, 
sf ?n s^sh ssfaw sftKs 5 ^ cs s^lsifas* fs^re ( s ) fafais sfccs, 
§ MW 'fliSffi ( Virtual ) sf*U-csra sn:? \ sfcris 

®l1%^ S^fas* snr, t*fCS* SSfS $SS *ttf5s Ssfsre *tNl StS 5(1 I 
«rf®fare (Image !—ctr ^S 5 ?! s^ <aswtfa 

fflRS S^.S StfatPI C«tC^T?t *** facs* §*ts ut^St *2HF® ^tFsfas *tc? I 

c«m v w?t pq?i ^ts^sitsstcs <$$ ‘Stfefas ^ si ss «qs* 
fsSS]^ ( sNtl) c<T*ftS 1 <iit ^fFir^St <2f?'5 ( Real ), TfS 4 ! CS Ttw 

vstfsfas nfarcs, mu <aswtf*r s*Mc<nj si ssi ^tcw *tfi sifter 
^fts &*ts $ < 2 tf$fss *tf«3 $s I sfa s^ft c®ir n ^tra ^fa^ 5 ?cs 
«rcf^r$ s*c?, sfal 3?>c»t fctfs ^fatss « fs^i 5 ® 
owl sts 1 wSl so cscrs f*m$ ®t|st stsst $fcs, atfefasSl 

SN5 S® ^CS 4St tj« sfssl SJ?CS > 4 S'tSS tfSfWtPl ^tfafSS STS«I 

S^SStS <79 C*P^ aFSfaf* sstlsl 9$Sl sftw stcs I 

s 1 • 

^SiS RS^tS «tf^fas§l 3F^ S\5 ?^r.S fapl SStSS ^‘"Sl StfatS | 




'?*rftR-3|ar i *>& 

C®!^ 5fU W ^71 5J5J UpK^OM 

tfw CT^rfc^ n^fSt ®itfli *itagi k^ 5(1 cw, 

«rfa <2tf«f^ m i -*w <$«(* *wttnrf®i 

( Parallel ) «t« C*rc*T<7 M* PpF fwl ?f^T *f«*, 4* ^tW fipl* 

$t?i ?Pu-c^ar fevrt»R *f*w sii, «sjf®f?w 

?tC3 5(1 I 

aftCW v ^51 *flK*C 5 ?l SfW «rcf^$ «ft^, 

?tC®lS *t^ni fe*t« ■> <2|f%^ *1^3 *$« 571, fa* awn 

w fort && <^?l (xfim ^ a cartel w\ t 

§ afafa, ^fis ^t35 (Virtual image), ^13 <5^ *(f®ra1 

Wa $*ri *rn ?fe *frai m 5il 1 

fWlvS’jfr OTW* *T«7J for! C<Pt5? ^C^F CHft"®! *rtS OT«ffa, 

i£,^3 <sj$ ^tC-aTj vjt?t fatrt^t St 7 !. ( Magnifying 

Glass } | <3JK« <5W7l^f®( cqt ^ cW&, <£&* 

t\w c®rfre 4? cjw^wfa w .$, 

Reading lens Tfoi a ^ifsfos ^1 «ttrc I *pr<F %a CT^lfa 
fo <rs.fr. 3 ^tfac®T * 33 ?^* ^Tiafa c^ a $stu ^ij ufa- 

c^cara '-iwal ttw «rtfoi?i c*uwl a ^ cwtt, ^s^rft 

5 if'5<d?i f«*w ** 1 «^c*t c» tW a ^5 -sf^ wfan c«m^ <nfo 

a (Double Convex Lens;, ^1 *ftfvi 1 

«$ <8RF(WH CTCTO "lllll ^ (?Wtt ^f*Wl ®ra®| ^<t« 

( Simple Microscope ) 1 fo 7 ^^ c®ltf»ra *w fori ^ 7 - 

ifa *?rs(^ ^fo®l fefiu 'sm fo 5 ? '$t’}-?if*j[ ji^ ^-ufa-C^Ear 
39 1 4 $ fa^ (Focus) jjto 37S(f§ ^?t 7 T 

Tat’i <a« ^ ai c^iT vr* *f«rt«T ^ ^rw 

^1 ^711 ^I>5 1 CW(? Vft^<P <pt& 

(Burnning Glass) m 1 «taf ?i5¥ ^15 *fl¥T*i ^|f(5f, 

TVtr< n Wfars *ITV, 'SJC^C^i^ 





*fa3#<tott$3i fN^i-tflf? (Long sight) ^ toft' m 
^ >&*i to» 

u9^t*r f33*Ft ctwi mn fart Mm aFfsata to ^rttwt’f 5 *' 

afa a^^ft (Divergent) aftfl *tc?, ^$att ^ttPlt^-uf^rt fW3 

<n*fr afa-c*ar ^*ta sa arl afari c»iwa **nr to ato <stf%faa 
Mlfws m 31 i fas aft <?rc*ia a«n fall aasto or*t1 at*, vfcl 
^sta ccV5t aflb s cat»1 (Erect) effttfa cwfto ’ft'sal 
at* i stfcfa cwftrai «itaai <& c*mtfa ca fawf 

(Double Concave Lens), arfel *rtto ’ll fa I 

<nfaj srft, '$*1 vfa apprter, <nsrg ^frr effaaa (Virtual 

image ) *t* I aft <*W? C*W X (Short sight) fl* 

^faata «rw p*ri *rc*t aiaq® sa i 

agcjffa*| (Microscope)— ca TO! ’flrttf Tp, 

atal v% nrhst caftata «rMi fai =n» ^afai a* *t*1 

3*wft C3fto ’ft'831 at*t «Jt3tto3 3US3 JRW C* 
<71tfa® ( Red Corpuscles) <310?, TO* ajta (Diameter) 

Wr» to 'to 5TO51 ^ *Wto ^3 3131 ctot* 

'art-n fat 31, faf §«.?& ^ffal 3? 3t*1 iTS* affal 3to 
4$ 47 <4aft <T®^f«r *1 <flaft 3^3 'StTO 3$ CW* 4)*? 
^tfto 31*0 *Wfa5 «ltta1 *13ttf ( CTO 3Ttt9|f33t<Sf^ C*tfa 

% C3tTO ) «fto ’Tt'831 3t* I 3^-atot 

''to'sa caftmaa'lft ffart^ (Bacillus) <3^tol aftftai 
atatts i ^tot wrto 3i $&»r 3 *toi, fcttors 
m, arlttoi, c?t3„ <s^fa tofc c*tt3* Wifo* Tf*«i 

C3*^ artto 3tfal 31 i 

<2t«tftft fto s to 3t* I M (?m 

«m 3? cwti, ^<*urt* f ^to 33«i 

^^af’F'l ( Simple Microscope ) 1 f¥« ^ 31f 3t31 «?f% ^ 



*f 1 I 5 i5Ht51l ^ ^1 yQ^ 

c*w % atfg* apfirai ca ^ ftthfe ??, <*rbKit 

Wf’K'E ^ 5 ^ I ?f al c^wjp^ 

3S ^<$faF«| (Compound Microscope) srfta | <<i*i?i 

PfaWa 5$ ‘STta* ^ PtWIH CFt^f 

<aat ^ s$ft fg c&tt^ csw'qPi ^‘fs* «rtre i n«ft«f «i^- 

fpH W\ C?Prre afefl Tto* (Slides) tor ’ff’W, 

w i <wttf «*w*r *rf>5»n **« ett a w flwi 
'artwtr »rtnj i *t?WlS cstor* f*nr«*Tftw?i >if%^*c^ *tfi«i 
win an fwi orftoi fea a® i ca ^keHR •Rtpfir 

^5f^tw ®l^csf^ > Pin (Object piece) t$?? eg ^ 
CFtm W ffal fetftv Offe *g, TfcttV «ltt pin (Eye piece) 
*o? I Pwc»ra «rWw» (Stand) $*t<r f$«, cst^lS 
«TflPF *W «tCTtVW5 3£-*TtetCTJ *ThR1 forfaP fe*K* fcfctfos ■ 

al ^C 5 STtSTT^C^ ntf% I CFtOT PlTOTM Pt^£»ra *[fa <(tEV, 
$*ta fern *Prci »ifH w ; ^wfftos 

clw v (Stage) to | WTO <r*f«i (Mirror) ?\vr\% 

«fc¥l fcfa Tfal ^3tC*lt^ *1 SHtOTtV «tfe*f»ra *$fl *-fc6* 
^«ntT® *wtwfa ^i? *if®^ t§ro ; ^TOtta 5 * 

feat*firo«a"»iNc*r * 1 ^i $ *msf^srl^-aft? 
^JW^PfPW WfWl «W^W «(PPf TO ^ cvtoreaw 
«rfc pw,* afa-cvwnf ggjg^r && <fwfci p?n- 

*T m atffcfa nf^« w i ^ Pipr w fei <xftw 4$- 

c^l (Virtual) (gff%p^ 

orfw® ’srs^rft ^ ^rWt?nt or<rfg 1 «i*lf^«i ' 
«r^ v f^. Ppi % ^ yfcs p . 

0 1 ^ crits <£tp5f%:gF3i c*rtT 

(Chromatic aberration) Jtfwlfifa ^1 • 



i 


( Telescope )—eft m ntltCTJ WTHSl ?* . 

^5 <?fto nttl t*tl *6* Wfljtelf WfiH 

te$s wt$ fin, uw 'sretsr^ Pfn_ srfaw cmr#* s$?l - 
cst* <aw&i ^ 1to*ra cstornt^w «rftw i <x£ f?*, tow CFfafrl 

WCTWRl C^fS cwi$ CUlX9P^ ftfl it CStW^fa TJtfsrat 

jnftetw 'M®r i ii! wfaw »wi m cstfc nrai ntte ntc* i ^ifr® 
t? ?te '8jtc*iPF-?d% srnsr^., torn w %1 nnfh'm nr.m <2ffafe 
*n ewt -srl^ to 'Q tei ^ nfa-cwtar? *ti*r ta* wbt* 
tfftRrc *ftfto ^ i nw to cnto fra* 
atpsf^ w ^Tft‘ wwfct csf^mr \ win tp* 

nto s 4ww ^R*f ot s nmi to 3 w to ftto 

ijnnto TOtsn <atwtora tel «ttcw 1 1 ^ OTn ^w«i 
^PNtfr® ^ cntoln WV W5 ?*, ^ttw Terrestrial 

telescope WH I «rfa atf aj^tn «rtWMto <5}? SHRlft 

wtott # ®rw W3i **, tew ftnNffcs Astronomical telescope 
«:* 1 >3tto CTrtftR^ HJtftto (Galileo) >51? smt% toft 
wftnta s?w ^ <2twtrw nm?tn wi 1 fafc 

*mm «tftew ®n wftn m te w wf gtte <$ 

« Ttto -sttn *tto t* wteifito 1 $Wn ^^fc*i «9WtftH ft- 
’wVa*ji 3 yqw«ttfsr faito c^ v wtn i cw*t «rhi «F$f% wtsto tort- 
tow stitfaton teto*R ^sf% ntnn wpnrfaR» 

«awffl ^ 51 W 21 tel te 5 ® wtfte tetto 1 

?5r«c?c*r iv njf^ 5*rai tor wtom uawfi ’tttfn Wl 
totn c*rto ^c^5 5»tntn <awntf^ 3 Rw?r# 

C5i^ s %i c.m wfefs*i w, it wtcsn m R 11 

4 wS| Win 5^1 sppj f wfintw to c?Rf «<& ^91 ^ 

3 $ cwiten 1 it «rt» 5 tn wRim .wwlw«t» to?' 



mx *rciHi Mini wfj «wt*i 

k i 

?m Ws f*wc^r cstor wrStfc >rt*it*i 

’TOR <*t«R Mlfifft MfRtflPW i 

« TJrfh*F«l n*fs <2forta% 9S fa- , #te- 

*$ CSHL^tH t^f*fa #H I •nt*t<(Magic Lantern) 

m TO' 8 #® Tf9 fwt*! ’1% ^n* MWtn *tWpij *ltfw 

nftw wBin fR ct* 1 * arc? <# §*rtnt ^wi 

ffe* « «ff^m TOrtw j* ^ «PTtwr nEWtw <*retsr wtttd 
nfttfrow *mii i ^t«ft^ N »fai* b?s mtomi 

j^ffl (Camera Obscura) srtVF c*f m 9793® R, '$t5t9 

«d <t** nftn cn*r. 49? fe^iftwnf 

"srfc^Tt^F-nf^fl qsft^s #rt cittfot fc*rs *ifow r ftsf 
^VfpR *FR I fifteen. (Stereoscope) JCfa<F R 9$ MtMl 
<Wtt<fc ftfei? Tfa #C3 #ttft ^T5rt?, 4^3f Of%*I 

fc*iw Iron nfas f fra wtn wq#rt ntntfa* n^rt* cwfrt* 

*it«m 91s, «W« c»t*L »tMwj *8* #rt «itt* i erejj^fs 
W5t«pWtt % (Ophthalmoscope), wf^^t*t s (Laryngoscope) 

er$f$ «»nw m nprai ^ <w ttwtfhi Rwi-utm ntfara 
m 9WctK MfiW Mtf%. ntfW« otm, <Rt f^*r 
fifthi #t <rtw i 

#*Kr N8 (Long and irhort Sight)—MPlC* ?r<i 

nl*i arftw *tt*r fa* *wt»f c#rre #*i (c^*i«r 

<f$l) *w« sm *n #5 arftre *tt»r *ri i *ict ^Rtira <s$ 

ff-Cfj9 *1^5 #11 fWjfr (Long sight or 

Presbyopia) nt* I «J?!TO «# cwt? #*1 $-<flsr.sid?tf*rai 

(Hypermetiopia) nc? t 

nw rpi «rfo 49 s isws t c*rfe MtoTl ntn \ w.^ 

mw, fwP(>( vrt. ctPkw *rrt «n, ?%i cntc^n 





<wi wfc 55(551 c«rfe TO art, f^Fi 
firsts fiwtfc 'srtfsnrl to 55 i i 5 ^tc# 

(Short sight or Myopia) ^51 5^5 *tfo *15W f^f^t 
^^efj 5^51 ^ ^ £tTO ^fS-cTO 5 & 5 I TO* l 

whrtora to toj TOs* TO *555 f5- ,, *fa < $ ua^^f CTO, 
*tW | . ^ 3&C3 etftTO'-lfa TOTO ffe? fatt TO <««)TO 

tfiwi^pr <w ow K cwr *finrf fctft WWW c?rf5=rfc^ 

<£ftK ’STO 5$5 <4*§\ f&3? *t5 i ifa\ 

TO^5 5rat sfhs 5$w < «rr^tcsf<T $$-TOr TOnrl TO*'!-' 
TOrai ct, c»m^ jtWot TOTO-sfa 5%n$ 

5?5l f*fWI (Focus) fafa^s 55 ; TO»rt*-5f*j(5 c*t*t»i 

(Focus) TORW 5?1 5^?l ^3* 515 fa "*ffe ff 511 TfSffW 
sraTO wc <a**r c*Viw cv, f* (rota 5* r 

f* W* *1, TOfc TO151 CTpr 51 C*5, ^fi T&Z’G 
cwcwnr 551 ffort 5t$TO 555, c*fWT5 53FTO (Curvature) ^T 51 
lf% »«w*r to»TO imrTO 5^51 TO* a, TOTO-sfeca c*t*t*i 

fa csfeTO §*t 5 TO* 55 , ^sitt <& 5 i *rl?nd "nfrstt* 

«tws TO I 5^ (Eye-ball) 5fo <$55§ c 5^1 *r?1 5t 55$ 55, TO1 
5$W TOTO-iffa C*1TO( (Focus) fS’F CsliJTO ^*tt. *1. TO*i 
c^fesrf? ^ 51*55 ^ « WWW *ifv5 ! $ ?5* ^5tt <41*1 *5tf5 

to* to <a*ft **TO fa c5ftro TO* 55 ^1 5fa1 5ifcl 

*TO cwt5 i 'tof? 5t«i* « 5?*f5TO m«o *w* 55 W to 
5^5 Wfa*5 Mi ^5tr^ «rc*i«fi i&rt ; 
^C»l *fl? TO fm ClrfSJltll * a nl«tPl .*1^5.5fl 
^ ‘Stww *Gn 55 , v’vfe cr451 «mtPr 

( Double concave lens ) TO Wjiiq ' 5S Ttt»(tT-5f s ff <*t«W3* 

5^51 TO TO c4t«nt W %l 5t^TO JWf 

n&n mytt 5^51 <sWt*nt TOtww ftPw ^it 



<wtl c¥fwi Gifeum f3rtt*i tom utow s^fp 

oiwra 99ftnp w$t9 «rv c9 c«rt9 ffeit 9tT9, ®t9i oftfa 5 ® 

9$fl tW csjfata $99 *t9t«f ffc® 'srroitT-^ 

99 ; ^9t* ■'flrttsfa ya^gt ft® afrits ^*19 

*tfft® 99 I ® ^tH 6 !, 9t9tffc’t9 59r-^t-art9 (Myopia or Short 

sight) «rftf, «ttW1 (Double concave) c>RWl ^ 919919 

^fircw? C9*f *»tl c«rf9cs *rtJT ®9t <*r^t9 ^fc-orts c»rtfa\s 

#51 9(9 I 9l$*tf9Wt$tfns1 C9ft*t 5^ 9919 C^fS 9tC9J, 3«9)* 

Tfa TO9 C9$9t9 ^tW*! *«f%® 99 I «W9 9919 

(XFm 93F®T9 ft9 99 Wfl^ $91 Csftl 9^91 *fOS, 4 9t9«| ®tl>lfa- 
♦ 

9fa 5^9 9W <2tC99 9*f99l Csjfat* $*(9 f9*5jT5 •> 

91 9^91 $9t9 «P*StCTfM *lf%® 99 , ^®9(t C9l?9t9 §<19 ft® ”9e 
99 91 9f*19l 9S§t ^"»tSl C9«tt9 I W(9 tfWtfti 

(Double convex) c*r«^ 5^9 99159 9Tf*CT '5rtt*rt9-9fti *tfq9s®9 
9^91 fttfft 9X9 *wft9 ®W9ft9 C9f39T9 

$*t9 (FOCUS) $9*1199 9st9, 9T»9tt ^ 9^9 ®9*I>! **t| 

ft® Cslfat® §99 *tf«® 99 9ftl9l $91 1t®9t9 C?ft(C® *rt«9l 9l9 | 
ipf9M ^frft99 9H-$$-<?rr9 iHypermetropia or Presbyopia* 
«rft9, $W®1 (Double convex) c*! 5 *^ 5*t9t9K*t 9J99t9 

^fWt $t9tftt9T9 ^-C9t9 Cttf9® 9^91 9t9 ®9t $t9(9l ft9ft? 
99t«f «*$**! 5991 9t9tC9T CVftTC® *tfa I 5J99 ftffaf C?ftl9t9 
f* $t9tW9 W9t9 Sft’TS* 99 91 I 

ft-*#5-^ « f995|$ C»m x «QTC® 9«9tf3f® 9^91 rf-?$ 
f* 9#9t9 *9® 5»t9t^C*t 919p 9^91 91X9* 1 



(Electricity) i 

> I «f^5* 1 

ftfV 5 . a fa «a fttfl fa*?fa wr *tfc« fa* ter 
*tf*rtftq fttfaftfa *rfar ^h, fttwfa ^fas 3>trr 3^t« taftfo 
CStfW'ffa' (Physical Force) ?ff*ral *tf?(5ffa5 ^r | 

*rtf i—®fs*, <snrftft: (•>) «rar nrNcft «rM«l 

ft 

(Attraction) *1 fa<2M«| (Repulsion) ^ffa^n *pfarl "ft* »ffonr 
*if*5* ‘Sf'rfa qvt i ^ ^rffa (*> ftfttw ®T*f ft 'srtt’itt^ 
tefa *? gm («). f*r«i^ « Pram (Chemical 

combination and decomposition j ^1 «(TC^ I (8) ftfav 

«rtt* ftprfctf? -tftar Wtfaft C^ft (Muscle) Jm»ra fttwn 
-(Spasm) Sj’tfrs ftftftfat* "'’HR (Shock) 

ftfasn fttfft; nufa* «w»i #?i Nswtfa *ri>j ** r 

&C5 irfawssft ftftes ^ «wj ftfari 
ftttonFr i %k ftfter wi *rs wi %% ant*. (Amber) 
mnw 9iM<r fttt <a*<2t*fa <w< a«tft ^ *t*i *Tto¥, 

<*nfa '5ffa* 4 t *wr, &i Wft fe»rc i $fa olfi 
■ffttfttcft fttftnr flrte\ <tei **** <^> aurts 5 *r3fa ^re, «rw 
itftft <s3$Fs nsttfft fs* fag ^ fttftl #:*r ftt*< < Hlfft' arts 

w i *rr*t tern n^pffo ^ *fan to 'zpftm wr 
fast* fiw, fa* **pt tai tew ten m 
<nv, terfav ftftenr ^tt* «ft* ntcsK* 1 ftn nt*m 

C? fa ftt*W fc*tftt* STtfaft ftHfl ^srf#® j ftfavwfr, 

<2fffa *tfa« Phn ft* ftftetrrwj wtf c«r*i 

< Electric Telegrpah and Wireless Telegraphy) 

tewo oprfttftr ffefti *Prcn fewfafti tefa ftfan 

«rt*snrrft® nrt 1 * 

di^f% 1 —ftfac®r?i 19nt *rtttc*t5*i *farf 



n ' i 

efffe >Wtf srfttfaf ^'3 (Theory) *^Ttn? I Put* 

(Syramer) srfir* fogjtfs^ jpfotfajrc® i 

w, *t<rtt<& *c<n ^ m «f?*aw 

(Electric fluid) JfPia 1 <£W fcfcs ' 5 rtc^ l *fft< 

i$ oitf** fevt* i vsm &tu! fifosi- 

^$^“1 'Sff^l laratt wfare 

<t& *f11 «WE«fif vflt , sprf tlV ftfapa 'SRTI (Neutral state) ^0? I 

^«i, fytri ai c^h *t«rt<Prf^ ftfePff 

^s^s-mc* ftcwi ^fatrl ^ ft'ifte cerff^a <s%^ w 

*ft3l ?rtir l <s& <2fff3* ^sff* 3 W?rl*H5T? < t (Positive electricity) 
OPR ’■PRl <St$f%S ^'N (Negative edectricity) ♦TfE^ 

^Fet^s ^?1 1 afffar '®f^ ^*ia «m erffea 

'$f^E ; sa tori 5f#f ^i*ifiwtEi fcvm *$?i 

«rfc*F 1 =rt=ri ^tca ca c*t* *fsrt«frE«o *mr*f ai ftot*r 

!®%«f ®if?ratt*tt ft% *ttat Trt i *iwpfaw ’rct’rto 

sttfacsi fetfc* >RPiW-^ft*qy (Positively 

electrified) <ro faarN 'sf^E'sa *|finrW <5 tfa^ «rtfaE*i frorffi 
(Negatively electrified) ^1 ?ta I 
CT JT«F*l ^TfES ^1 *TW, q$«l (Friction) 

aPrfaPTf fsRI (Chemical action) ^ <sWfa I 
ffal ^"fMa (Frictional or Franklinic or 

Static Electricity) to* > ataftlfa^-iaRl-srfsFS- ^5%, ^^[51 ^1 
.MJt^Jtf^a 'sf^ (Voltaic or Galvanic Electricity) 1 

«wws Prea ^rftaitssu a^faa 1 

* I wf?<? ( Frictional Electrify) 

» « 

am? ai *tw ca-t^ as ai jpjtroa am aFfo ateai fcftftai* 

/ 

awi 'tty* fcvia aa <^3 >rw ai c*rNts 9t * ( »t| 

*Wt<f *«rfa<«i ^atf^E’ta ’P'TsI i ; 



V 


J*f9% \ 





V M?' 






*>1 ’tlh'f • *{5 *1 srtwra JWfCTWJ 

* r *l ill ’FfifW ^3 *ar Wsr .sri cHmt^oou »ifa*cS 

** j c?fat* 'Bitfi 5^ *ta wra 

< s 

i («*n fsai) i 

it\*rc:*g sr»iTf*t srrre 3{*rai 
▼fswi «yjtw^ *rifr*i* ^stn 

^CTfZ'Sf | 

^f%«.-f»TC^*M? (Electroscope)—-crpT t Wc< <3f^. 

^*ra st?Tt§ Vr m, srtfaift ftf*rs « ’-s *tJW® 

^vf^rc^-t^ | <atf% *u& ^tint ftffrs 
f*r<tf»p* to* far (««* fgaj) *(tt< i2fof»f3 *$»t) nW5?r fwpfjS 
c*R^«pf (Electric pendulum) srtFt 

^fsf^s 1 erlrtnr ^ifn^ 

'<ap c^»$t ^si fNi 

'*&*** ^ cW ^arl^ti uj^ 

?sr i ctM: ui^St ca»tff 

S 5 ^ 5 ! H<t 1 ^«i *>fai sg^s c*it*l1- 

^fipFii* «rfa«i ^sflrc»T <§*i <srtyl 
i' <srr^ i%?\ 

^totrcs fcvia %tcw, fct* «Mffo jpri «*t far j 

'S f%< 2 }^*| ( Attraction and Repulsion )— 
^6^ c?pffi is TTO tffe cfcn cit*rt<ta9n f^Ve 
■st^t Tfaw* **K to, faj »»k *fat* «Rj!rf^5 

^ ^ W.mi $« 4pt6ft 1<$TO £ c« 

jfhs ^fc«, *rcttift c*rt«rt*® «jjrat?& *rt *^rt ftayj| ajtfft 

l <WI wf*l <«*& ait^r« ( Shellac Rod ) ym^ 

'W. ^ «l«itwr ft*fc ^ *?, 

4 a?*5 ’rfas'^ra *ifW$ ^ <a^5t »rt«rfn'« yitw»[ ^#s 


i 


*7 


*^«r-ffliiH:j..'j,k >!i ,. > . i 






«*8 i 

m «r« m fsrcfc ta <W 

>nmtttrf?i ^rtw*irs# m ^zi i «ras*Rf 

. ** K 

ta *rWwi *ftwn frtt ?tn ^ chfaft 

^ j * * 

«g|ta ^tf & Tfl ^n in W Tftn I ft* «l^?t 

<3*fi(t 3$ frtl j?^l ^ C'it 5 !^ f^T> ^ ^C*l ^1 

ft*R& STl ^1 I tK*t 0W1 TfaSE* CT, CTW»T9 

*jc#r^ Ttw'® ^i^i *^ri tat^s **$ 

*2?nrfa ^1 ffal 'srftl *f1 s$ji fastfl ^ tVs 5? c^FtN^ *rfats 
yrtc^-^Pfo *ifFt?« sim 'srtf£ w i «i*t?n5 ^ ^ «t*ri ^ 
vSf^rg: »W<F® ^8 ^1 fful tjnifafe 

m sn, fti 5f ^i <sit$fc ^ i 

^iww * «ft«, (Positive and Negative 

Electricity )—*tJN Sfal «IPRI| «Ftfara *ftf% <? f, <5ft* 
«2f ? rNf l VtW® ClPtfl 33} 3t3l ^C»I w <$fvt tas 
t5|?tE3* *RE3t’t-'®f? ? . (Vitreous or Positive Electricity) <u3t 

•ri^tw artw^ tw 3tr$ *&»i c3 *s, ^rtrc*4«nrt«t- 

(Resinous os Negative Electricity) ^ i <£$ ‘SPFt* 

TSSfVfc 5 * ^ 33C3 1 *f **1 *ftn I c^u ^5t 

*wttf <*&$ « 2 fff^ <sftv*v tail *nr»ni *ti *M 

^$$ *wH fiifft «iffa* ^ 

*nrt* ^rtw i 

ftufafcre i lfh r l Tf3t al| S^UsSt*! <2t s Ttf*f'5 5— 

^ *tfW l—▼t^t'eu 
Ttf*r« 'a’rtt csiwa 

(«i»t(63(, ¥} -fi? *tOJ 5^5t X* 

cm«im 3?«i *w ^«n^5i »twftw 
^ sit tlspifI' ^f?t nea« 

(Vossor Wim$httrat*s'‘Electrical 

machine ) 




t ^<2: 

fWr ftsi mfjj' w ; ssfevTO star^w ^ ^ wtstf *im* 

f$CS ^ ^|f( *ff9 W I 

Tft«l <3$ CT, f^tsiS C5t«r$| JROltl(-«ff *• 

* l 

W mi fawn ^ Tim ’tfrmfare «rs 

■CTfatffS TtaFtfTS TS ; 'SJ'Q cntm <4^$ -StmlT ( TttTtM 

<sfy*) w Tfam *f9"»r» ^ *pr tet i 

Wfal street CT, Sitft T« iSfffoT $f%*- 

’im ifcn mra Tfafc ^ ^fi *t i 

t£m«i Ttrm Tfr *3 #k s^’T'Q ■crfa fm§t*ni cbN 

sf^'T^T FrartTTCWH Jlft-5 T$W mfint W, TlTI T$CT <§ me 
C^flf'S *Rr*tT 5tr« T$tT, CTR Tl, U3 ^£9| ^TRl «i)T$ <2tTtT 

ftnrro-^firc. Ttm wffms Timer i «re:*tT Tfr Ttrm mnN 

'S cstsfre t t^ 7aE H ftmH Tfr, 'stm 

<flerr cm*n ttot ctm Trm Ttffc i$w \ Ttri <$ a, 

K 

«awTr cwt^ *ramT-Tfr* * T*rcTT c*rt»n mm 

’KfftPf®, ^mt tmirte «tff®3 ^ Tim Ts3Ftf^ Tfam *rtm 
*tmrn* mt*fc i 

fenfrfcv *t#H Ttm tsjsrrf^r 3 ® mr cm s$?l *wW finite Tfirc- 

Tjp W^WT Tt^*! TCT T<*K TOTTW-Tf^ flCTt’MBf^W 

«w frcw®^ wrt«r-'sf^w fri 

nrttf nrnnmm fi«T*i mtfr< ^Nmi tit i 

<$f9«,-*tfwtmr r 'G ( Conductors and Non¬ 

conductors)—Tt? m rnnwa yjtm to mm Tfi^ ?tt«i c^tmi 

Tn mteti tw, *f*fo rimer i fri cr «rcn nfi$ 

cnt T«»tTt tfr «fWt, Tt9 CTir TttT Mf%! 

mi mi ^tr Tfr*! ^ Tt5, mn <ar?t% mmr 

T^s T*fT TtM *1131^ TT sfl } « Vtt*T TT, 

TtT? Ttm «rttT \ Pr% wffs ct, 



*\b 3*J1TR-^ai \ 

f*t5C»W CBfaHl <4*P <2fta 
J&C»! <«ra $t if9 cat'll *RP*T3f 

*IC^ I ^1n*l 'Sit. CT, «ft^ t^fths *wtc<f 'sf®*, sflfa 

*tfS5tf®r3 «TT ^<5, ^t* « C’F'ft Tftw fevtlf &* *rt C*R» 

fi^ii -sji*tj jtffa •rfwtfri^ ^ji *ro? i «aiOT qtw* cstm <&? 

iSTfc Jft<5 ^figVTORf ^8» *tfFF fevW *tf*BJ«W 

C5ts*r< Jj#3 *tf?wjto «|«1 =?3f Tffert vu *n> c^rfatra 

jkor«i m<f* ^tai csf^is Ngf^v^ 5 ^ ^f*nri *f*’'*fa fa«f- 

#fl *KNp I *ft^ cSt^fa CT >T^®1 *Kfaf 
t&S ^*[3 Tfa* ’RW < l1%btf®1'5 W, SSTTtft’W 
(Conductors of Electricity) isftx ^tb, ®IW, <2F?f^ <3 
’fiffaJ TO ^£3 <S$r?fW *tfaFtf*[3 <ttt3 5ft, 

( Non-conductors of Electricity) 

*c? i •writf *ffiRtc«i *ifireto* ’Ka sttar, c*rc* 

<i?Pf3«>f, '®tp <f(&, ^'O-^bt 5 !^ 

(Semi-conductor) ?»|1 *it* I 

*P*(< ^1 *r^ *TOf \ 

srt^ s5%-*tfwf®re ^lfi ’MJ* ^W^rt's 

^^£<1 sffantt WZ 'SsfH <2tf%- 

<^v5l jrf*H <ra i ssfigcs* «tf5-cat«TC^ Resistance ’R? \ 

^tb (2Tgf% *tJftsf® tflC’HtoW? ^ 

Tf^f^r 9({^jrk«l <$f\gr.v5H 5ff%OTf«f TO! *f*Prt >it«rf^*T®S 
onrt< 5t«n ^r \ a *w»i «rfa*i «ifirai stfara 
^fa t «l’tf?(bt»I^ ^ ^t*W 'VfiHrt 

«j<F$ KttVw *W«f 5?t^ *WW 'Bjop?'® *ftc« sfl i 

sgfos ^^5 ^IV^I 

«it«rhi ^swif ?it«fi ^wfa m WSKfl ^Pnr ^c*i W 

^ *fTt< fpi? 3JW ^il *rfo I 



taURra (Insulator)'® \ Jre*TH ms m C’Ttf 1 ^ 

*W«f $$Vl «tfFF I *tf^5t*nP'5l-<M 

«?sr c* qtf-ftf’tf® esters fetiw *ai f*mtf (os^ fro?), ^ 

^’rtl ^T5 tf im Trf*f5 ; VflPI, «WT sfl ^CPI <5% 

‘swfa wo *fcv < ws nwuft cstonr *tc«n <$%®* c^tn 

fanrft «iPra *n > 

^f^hrfsrv-fjRi-^rfSre ^vaw* nftstsrc^ 

^ w* w i ^t^tcxs st^-swi* m mi «tre, 

a*R, *tT>W$t ( Gutta-percha) <st<$Fs 

a 

*Wt*f f Insulator) Tfal ^pnR«t ?rfa1 ^ i 

tsygre §*T wri>s^ ®t? (Insulated wire ) vz? | 

fsrts *fo*Rr ® «mf*6i»pF 

«t1*wi <sm *‘?*i i srpr *t%t»w-'3 e it!( f itt* *r« 

^ta«t ^<il c«t*i :— 



s!«0*tfir?t*1?F 1 

'WfWPfW 



11 

^t5 

$*>?(* (Graphite) 

i 



api® 

TICS? « 51 

f^«T 3t^« 

w 

0&t 

V51 

, «nt*i 

IW 

(Snow) 

W *tfc 

*tw 

•«w 

&(%«[ 

j ’em 

pr 

V 

V_> 

*IW! 

sfcrcus 

3JPF {Ice) 

$3* 

’tfet’ftfi 

V* 





*\rf< #« vtflsiw *tWWK*T ww« ff, ft* 
er*Rt*t *ft$l TOf #1*1 5WCT W» *tf55t»tre* *f<h® TOII 

■m Vf|v*ifwt»i*, $$ ttapf WifSre ^5tt5 ««r ^t»rc«n 




«\f OTtlFHpi . 

■ 

(w-*m *rtfai fwt^ *tt* f ®w« ,«iws 
- *rffs i *h*«j «fn^tc»w tfnrt wwtiw *rcv - r 

^«R «Jt^*Wf^5- yaC4 ' ^tS-ftf**® 35OT3 *W&$ *tf®® 

fr i ^Ws vtcw 'srfotc** ®f®vs® 5 c*r *t«rK *tfacq ®f^ 
Tf5-J[t»it m-^ *t*i ^fsetfa® *$*i ffii « w.m «m® 
Xt ■, ^ «rs *<t*tc«i ^rft'TMsf ®f^®* fap^tl «anKar *>*1 
i srfsffcp ^ftr ^tf«m sr-tm sjftf® wsi 

’ ^tCR ^W* *t3 Tfh® 

®f^r,®n fiRl mi*\ *tt* i ’ft*il ^1-*nn .3W *%| vftCT 
«rw«ra ^*1* *it*ri^ri sph-tm &\i *tf®$ ?tt® 

*rft* 5rt,^5?T? ®f®«,-p ; *t*i«f ?^® wsr ®f®s *if*Fff»!® 

>Tt? 5(1 I 

(Ffflft ^ *jft® W, ®*M it. GRT* ®% JR- 

nfaitfr,*) thi <ttc^ <w <4^ft ^ JRr.qt*t « «naft 

frort*r ®f®v^ w i «2p6 £t*ff*f® ^*tt§ w 4^51 •if^r* 
*t*1 *tft® *fc»| f^t^t-®f®^-W ^ I 3F5S*ft ^ ®f®V 
farM*? <iE *rWOT yjtw*i ^ck* *Hft*i ***1 *rft, ®t$l *fc«r 
=§*1 *fcrt« cw«n ?1$« i ^ *« f®a fa* <w«f 

*tai *ft® #?i *nrt«f c®w ^stt® ftf®s et^f®* ®f®^ ^*ra ** i 

^ c**tft ^a *1*1 ®*w ^ctN-®% fevw **, fH 

yiftSIH, *t*1 ^ ^5 f%3rffi-®%:®* fcvrf* ** i 

<5^5-<2t^*l (Induction )— *pf® ^Ttlf a v 

<2T|if®^ ^ ®f®^ *R-«(»|%* 

®f^<, n** 9 ?*^ ’K* i <ff*f® *^rtni cx ^*st?t?r *i’ 

fatt*r ®f^v^ *wirt* *t*t *ftn< *$ (6*t« (rttifur 

wtito *1 ftnrt’t ®ffv^s i «u*re* ^twl ar*1^* c*, ®RfVf» 

^Iwc^ c^tn n?f< ’■'K ^®^ ^ft® ®f|\ 

«ltc* 5 1 



afw’t 



fes'sfa® (?n*t for) f*?! 5 ^ ^«it*rtei?f fc*nr 

TfPw fti’ifaf'fo ia*fcl #tnf c 5 t«E 'a c*ff*pp ( *) ^(^pF ''jfcwi 
^Rl5t«!$ ®ITfilT?ra nfa?rl ^Ws «iw( *&&t 

°rtc¥ i {<) «(if) < 5 in?f $Si Pracwi c®tf i « «rtm 

^ <*Wl «wfe»Oft<9V ▼tB'-fsrW® «i’t^st»n r «Tt<ftc?rst 
Ttf^ra i 4$ s$»l C5t5f^ 33 * 5gt«f $s* *forl tFft* 

wi ’pttnr 4^ tm foetffare *(^tn *j*f t 

*rw i 

<OTM (^) sf^nr *R*nef («o « (if) 

C5ts? w gr.«r ^rrss Tt*ft & 



««*l ffear i 

% 


w csiw* Prfspf ftfifc ^rt fc*tra *ispfw «frort*r 

"5^ fcvn* i cwi^itfl ct» *T?art*M®fto fast*- 

'srt^^l *FC?f <IW foafJFtfa 3TOT, ^5^ <$■ 

^*1 (?) 3 («T) C5tC?f «lt$& 

stu wfcf® 3>fc3 <«w 5^1 (?ft) ceft«r 

«wi # «tfa3l <sw$: (if) w (<r; w *flwi «fc «wr 


* *mtiM5f$*( + ) C3tt <W fltCTft-^f?! f - ) fafM fscff 9tT ftfti, 
?$S1 3tC* J ‘ '' 



*m (*) & frjvg* ®t*1 *frw «rto*l <®f^v 

fsrc^f* <or ’rtettqj cwfSrc c*; («t) wi ftiirft <«t (*t) m >rctw 

(*) cwt TOrtir-^fiMs* % 

c>foi*i % '*rttw, ^rR TOn/cvtH *ifintf*r srt$ i <ifc?rc«t 

'•ThWI ^S?15T$ (▼) stre wk *nrtc«f "»K <®f^ fevitw 

*itfs i 

nm *fH* ^>1, ■Rtwl Wtftro CT, 

’rattf *»K ^ti #5 ^ *wtafa fsrfsF? sf^<vaRr* 

from ^f?wi *twN '«ftraN fcvrftsr ^fk<$ *rton faRrtre 

(Induction ) ^is 4^ ^ sfatR tsf^t* 

'Sftffrs ^f®*, ( Electricity by Induction ) ^t»i 1 

4 

$f®<t anto-faRi cwf er^tt *rt», «n%m *nrrt< 

cwn to; fo$ <W«f <*f?&r-f^l winl 

x 5 ^ W ' 5 lf«R’M *lfV® I ■ 

’ ■sf^-i^s 5 *nrhf **K tw vrt *)f*5i*i^ *wtt«f a tori 

^ ( Electricity by Conduction ) ^ 

** « 

<£&. ^ *ifa 5 t»Pr ( Conduction ) 1 

^8 «fc^f i—^ & farct* w.w 

cstt^swr fccs *<f*f® ^*1;— 

, *j:|, ssf^WsFtTO *Rt«t &Z~$ fafc *tfiwt»l 

f 3|#5 ?$W "$ ’ItaFtfs^ ??, fo% ®f^v<2R#w 

fSr nfarH «ttc* \ 

.*t,i ?«f^lwssp . , ^rK *ifirei*w-^wii srn "^1 mtttf *ra- 

* 

*$* fcvrftsr *$ v*j* 

*r*t^ wm <$** *pri< froN 

r 

orafoM toi *fft^ finite «iff%i . 

Wl 

on | ”(f?(&t»R*^1 TRl C^IH WNt* ^on 



<5^ l b-> 

«wfa5t»w vtew ’st’R ^facs w, ^ts*t ^«rt< ffa- 
q?*^ «tffacq *tf%5tqq C*^ 'Sf^ '8V*tt% VMtfvS w, 
qtqj qfo® *ttta ^1 I et^q-fsflTi fRI ^V^S 5 

'*far.'5 *tc«l &CtW 'Sinfwt*!^' «it«(tcni ^t*R ^V5R3F- 
qc'Hi *t<t ^sftr*F ^fsia qf^s 'si q^st ^a^tcsni w® qt 5 ^ itftra 
w i ^ *t*i ^ «, awtsf-l^m frtl &* ^ qw ^ &m 

UJ^F m ■, <2tf 'oi%V^ i ’Tfft'Cf^S 

®f®C3a 'sit^C 4 ! qttO ( Bound ) $(1w, <sq* qq< 2 npf®q 

^1 ^3^3 «m «tTW ( Free ) WtW ^U I 

om*l q*g^t ^fsra qfl^s ^ft 5 ? ^cq ^ 'sf®'*, ( Free Electri¬ 
city ) ww 'smtf^ ^ l *K?I ^TCa 5 ^ *Ffwi 

*Wt«f TOfal q^cq c*wta ^rfarsf^ (Bound 

Electricity ) W qq qt*0 «l 5 tf^f% I 

sgf^-qy ( Electric Machine j—^1® ql qW w nptft ’<% 

^1 ^jrwcq's ’Tfui qft® ^cq ca 'sf®^ 

to tst ^ ^rfts i 4fcs*r qfa 

w nws qfart«i ®f®^ fevttra »rvq ^bw qfoi 

c^p^q ^5 ^ cqtqHQ, q\ qftt’fa ^ta^ 4 ! ai'ffa 

'sra+g fap?rt q^tfa® 

*ttc?r sn i q*N qRrctt'i 

^qt*R ^fat® *frq ^ 

<*tTO ®f®vqs qi^® ** i 
* 

*rH^ fkar ®f®v*re >2ft- 

f4® i ftu ^c*n (^) 

?f®q («r) i£if<ftfq 

> <4$ st^tqs 'Ctiri 

^ i 

^Vtn qq5 « %5 



** a*rfiFf-»|ar i 

^ ^ rc*!fa (*t« 9 ) 9frs ^ 9^91 ^3* Ft*t* 9c«n >RCTN-^f^ 

k'Wl 99 49? 1& <W Frtf 99 I 4*M # 

9^ Ffc 5 ? 9t^ ftf9* f»t^»! ( F ) 9f9l f f99 9f9^ 9*^ 

ftart*M5f^ F'JTOB fcvfl 9^9t9t<9 fa*®! 9t9l *ffl5l*I*roEf 

’BWlft f f99 9t9J 99, 95tiF9 FfattF C*9®l 9?t9faM5fts 

9Tt9i 9^91 9ft* 49? ^9(9 9f99t«l 3R1: ff% 971* | 

9?C9fa-*fts <2t9#9-f3Rl 9t9l ft*&T $ 9t5-fafa^ fact's* (F « 
W> ftfa=9 9^-W9 ftofo«l <Ff99l 959TC9J 9?C9ft « ftciM 
^<?*it99 *S9 I 9^91 f-F C9, 4* «f?f^9 

f%l <2t*ft9 5$f®<?£* 9^1 *C9, 4*21 ^^9-9^9 C9 fa* 

Ft*tl ft*^ <5?9fT®, ®>t9l facatif-sftv’SS* (—) 49? ^9l* 

f9*HNfa* 9?t9fa-^ftV9^ ( + ) 99 I Ttl59 Ft*t5t 9 'Slfa* 
T^rt^ 9t9, *5^ 9s9t9 9C9J 9?£9fa-^ft9 'Sffa* ^fa^ft*! 

19 ; «l , HRI *ft59 5t*f9 9OT 9?C9fa-^ft9 9’5 ^fa* *ff%9TPI 
sifasvg 99, faW!9 W^ftft® ftfSF9 ^f®V^9 

ftft| 9^91 »TC99 <j99ft 'Sft’t 9?t9ft-#5<? *fa* *|f9WtC*l 
9f9>^5 9^C® 9ft* I C^i^T *frN 9^ 9t9l 9199 

*t%1 <51991 % ^ f^5W9 9039 ft9*5 ^91 C^ft®! ^«E9* 

9-:9T 4*?t 5 ®ft9- T fft5f (Spark.) ftsf® itlG C991 9t9 49? *ft5f 
<4)95 <2*9*19 «jj9f 99 « *Nfft99 9W **N*f (Shockj.^vg 9^91 9ft* t 

SfaiV9I iftsfl «&«9 9?£9!S ^9tfat*f9 9*®! *Nl 

<4)99?^ I 41C9I C9 9CH9 t 4!s"t ft?') ^C19 *91 CM®t, 95t9l.9Tft1ft®tSf9 

( Ramsden ) ^V91 stft9 I 

’ll (Induction Machine )— 

*tt9C*r?l ftfts C9 «Tf9 <4)9* <2t9 ! t9 91 919^® 99, wfflw ^^^-<2(9^95 
91 95C9 I ^ (Voss) <419? ^PTlC^lf (Wimshurst) 91 < 4 % C2t%^ I 
^1 nt9l W 9CI aiRsfttlt* 9t<5 ^^99’ 9^91 <2t9^9-f^9l 

( Induction ) 9t9l ^91 3F*W ift «ft^ 99 49? 919W *3^99 9ft*95 



i v® 

a 

TftT I SITt^JUCTO ?JI csii j ^5f^< 

fc**rtro fsrffa ufopf ^ urwi ^ 1 

^VtfW^F ?S »l^pr TOT (Electrophorus) 

*nr* to *tPfrKi 1 ^ to Tfcrafltff 

TOT I Tfttf<3^ TO[ ffesr 

sfaf-fe 1 to&I & wt fro^ ; 

(?) *rt*Ffa TW 

» 

\ »lMCT Trfol fStTO $TE5 (T) 
stfrol C 5 ft*i <tt*ifa «rat?} 

4V, «iTOtt»r «t1- 

CTO 5fa 4T^t «n^ (<) I 

TTTTO TfatTtfT fo*tPH 5 ^ sil 
yrtcspj tW «roc*r ^pi 
ferrcs §*.to to 1 tto «rfTO *tEtt(R&t 5f twt 

Tf*t? ??m tff^r-tapri fW «rf$r «ri«st*rc=ni ftfsro ^s%- 
m mb ?fcrl sTtffct TOt*-*!** « ^Tfrsfc? ftnfM- 

'»fp. Tf*3 TO | <*W*| if ^WTPHJ ^TfTSN f.? ?t*1 »*K TfTOT 

^^5 Free) frrotT-^f^ *tft^ toj froi fta nfa&tfr® &v\ 
TtT, ctot Tta «rtTOi (Bound) JRcqtiFsf^. *rW?tTO ^TWf 
Tfos 1 «j® 4 .to <4? TO$ tIcto 3t'$ 8 l «tft?l ^ ^WfRft 
fesfoT TfaPI wt^5 TOTON-^fa*. *lW?ETO .TOfa T$lfT3 

m 1 <*m e i te$ta Tfroo> tto ^ * 1^1 c^t Wro tot 

* # «' 

■p fttf® s^c® c*c«n tN 1 

?m <4$ to, fe* ^mf^s *w*w-*fi* -tfhr? frfsro 

$f^TOCT fTOStTO ^fitfl fTCTt«-*fi«* *t?t^ TTO <TO* JRWtt- 

frst$fc ^1 *tf|ora w fan w# to 1 «rfro 'srtssjiR 

•3 “tffatfT® fc{%3f <2tff%? 'srfa^'l 'STal^ ^'I 

^91 spn^ Tfl.CS? Tfs?1 <4^5 CftT 



^*tf&3[ I 



V8 **TRR 3J3T \ 

C3, fevisi n 43t »rifoi 5{c«o -»P i «R « *w 

cwrl «r^ m i 

^iNlu <ttwtft nw3t* mi f$ci *ri ftww 

•kji fe*i *tcv i 4 ^ §?t3 wta?rt^i 

*p: «J5°. Tf^ *fari «npitcs xBf^v^pur fcvttra 

*rtat 3t3 i 

4^ 35^-03^ 3c$3 *t5w 33*1 ^t»r« ^ ^tt®i 

*tf33t1 §<50jf 53 *Tt, 4 *t31 ( Wimshurst) 43t 

^( Vos9 ) faff's ^6l «f?V03<* 32$ <3* 3i33t e l 

3>«0ft!7f3 «f9 3&3ft3 3j3^» 5$3i 3tc* 1 303 3t3 $$ ^rtfsc *ft53 
5t*1 3tTC I 3C23 §$ «ttfar 5t*1 3T0S3 *1^5 JRf5F« *ts 31 

Th53^1 (Ebonite) 5T31 fafas 1 I3t$c*i 5$3ffa 5t*1 fanffa t 
ftt* 3tC* I tf *1 lf33t3 333 03^3-faF3l 5t3l 32 3W 

fevt* 3$3l ®3"U 013 53 43? jf^s 43f^ ?^6l 

TO 13 0tSS 3$ 0ff^3 3ft^3 3tt* I 4$ 

3^53 5$re 4t33i 433 ct c*T 3 *wipf ^yaitaFc^ C3 c3 s to 

035(3 ^^3^33 3tf3 l 3ft>'5 f33ft'® *tf3- 

■JfH 4^)3 «IW J&i 3 ! *|3’0C33 3t37 <«lt3 ! ^ e l'*lf% ! 4-5 03*1 53 C3 
4313^1 '^ 9 t{35t J I3 s Ttl cm *f33i fesoi 3"TC3T ftfas 53 43? 
43 s *i>l ^V’lpl’f ( Electric spark ) ^<503 5$3l stlW I 

4S (Gold-leaf Electroscope)—$f%- 

fefiiFra 5$3ft5 C3> c*t3 *wrc«f &**« 5$3tt5 f* 31 ®nfa- 

31? 3RJ 3* 3J3^$ *JC^ C3 ^C 3 ^!? ^ C 33^33 

r Electric pendulum ) f333 ( «® ffe? ) <jf<^5 ?f3tcf, x5t?1 
&Tft3 43F 03*13 35{%«,-f»ti^»l?P 3? I ^fl3 ^<-^.-5^. 
1^*15? 33f 3tt3 W 0TT3 3I« 4^ 313^^ 5^31 3t^ I 

^§13 *fc 3CI3 0f^ff® 0«T3 3^»! ( ®b-*f f54 ) I 5^ 13 C3t»n 
C313CT3 «tkl3 4^ Tf50t£33 '«rt33J ^ 3*t^3 »lT3tC33 



I 

ipp qpfet 

fsfa frtl «tt:^ i fsffa waw 

far m\ 'sw fai <a^ f*f^rc*i^ 

<r« *ttcara ; w^r.<5 f<m a laftl 
*tc* i *fc^Q?T far^ $<ttfsr «rf* *it^n 
c^iMt* *tt« (* «<r) »w forts fofsw 

CtftSPF ^| JRfjiF 

<tW I C*W * qai C^t'lTS ^tlTSS 
(Gold-leaf) *rf?PTC^ dHl Si slTTfor^ st^s *tfa <M ftaj I 

*S I dRPTO«l tw.^ m sg ^Electroscope ) 

vrft i ’tttars «w*ra ^fatais ntcf $St «rf^5i sras 
fotS S&STft ^S flit ( Tin-foil) *1 ^t<s *tf3 W$ sCtlS* j 
t*W etslfo-fapsi stst foa* Tfaaiatss sfais 

’Wt^Sl toi i 3ntw»i sa stsi <4^5! ’iWS'S 

c^rNwi fswfe sts #.*i (®n flat) Pwpto «rs « «w«w ^<^5- 

SC3* fof*H (Neutral) ^t%vgs sforl nW'fPOT sfssfo$ 

cstfrcs* jroiw ssfa, (+) mm ^ss <2tt*frc»m ’S'fTOt* fttfli* 
(—) Sfa® ?f^ ; ^Sfs 4*$ OTS *J sfasl 

TfaajSS *tK" i ’f* ^C3 TO *fof1 *ftf5 I '8f^4,-^s cs cvta 

*tst«f c^facss ^TOri? st« s$c*i a^sarss ^ts 7 ^ *ro *$*1 

?m$*\ w* i sa stsl ^wt^C c^H 

<2t*ffoi <5% fiwft «rttf, sfe *it*1 *ti i 

'5Tf*l?1 <4$ W* • 5> lt%b'1 , n i T Si <2f 5 f^, &$S f3Rt StStt ^far^SF 

( Charge) sfsre *rlft I its !I1WW Tfol C^wSl 

*$ £pi si$t fo? iratr® ^fass Wffas atm asftv 
^ ?fos<4st tHsss *t<r*ts TO ^ *rf^ i ^^st 9 ! 

^tf^pR-faRI Mtal ( Charge ) 

m\ t 




^ 0IC05 ’sfW^S' ( Charge ) ’Hi 

*^1 0tT* I ’SffV^P ' 01 *lt*1 <ra ' c01»K0F0 faen> »$0l 

» » 

C’ltfl fc$t0.f*%0 ’Bf^vapr fafste 3^01 c^fac* f00#s i»tff%0 

( Bound ) 0 f 00 l 0 fttf m 0 $f %0 ’gfisR, ¥& 

( Free ) 0<naj0a 00 00^ , vfinri 

cw i <w:*i 0fa 00® 01 arW «re^i =fi 001101 ^00 ?s 0I01 

C0t00*1?i w "0*f 001 0t0 40! <000$: C0t00 0^1$ 

’ratal *tai 0 a 0*ts 01 *tW «r«&l ^00!&$ 001 Tfar, $101 ^cn 
’rafT® 0$* ( Free ) $f^0 ^t0tCTf0 0fl0 0lf*0l «im 0*^0 
^0* C0*0*prfa «rf005 ( Bound) $f $0 ?car?( -5IC0T 'si^fs i 

<*ta»t0 <*rtarl «f 5 r^ 0 *tSRri 0101 tctM 01 faatsf, ct c^tn 

00^00 0101 $f$V005 ( Charge ) 0>fgt$ 0if% | 

W 0l0tc07 0(rtc<f C0t0; < 00*10 ^000 Btortoi. «W« 

,J ^t0RTl fkzM 0fk$ 0tf0 i <000$: 0$#r$5 ^0ta 0 e*Ie0* jr^ 

01 f0Ot0 $f^0-03* 00001 *&C$ 00 I 0a «TS5t’® $^0-0^ 05ft0 

0lfT® C0t0t00 fa0*fe *lt^S #-0, 0^0W 0ft 000ff$0 $f$0 

0tOF, 0FW 0^C0 0r<03500 *0** «ffa0* 0f%SKtC0 00"00 3&C3 00f 
0^01 0f%C0 | 0500' f00#f$ (2ff1%0 55f^V005 0&OT ^<03500 

w ral 0tf%0l 00 1, 00J05 "00 0^0 ( Collapsed ) | «30T0 «rfU*W* 

Tt00 <2f0^rl-f^0i \0#00 000 f*rc^0 001 itatoi i 

&* s CIK ( Proof plane ’)—'*1001 0^ C00 0t00* 03- 
0l0ft0J 0^-003* 05ft< %$TS5 $f^s 000 0fil0l 000 050C0 0?3R0 
*Hff5 0tf0 I ^f? N C00 <£|0t?t *15003 0500 4050tft 0t^-faf0f$ 
ftfRratrai C000 ^f^v005 05rt< 0^ c0a0 0^0 5t^f$ 0101 

0^C0 fw 0f00t0 05^ ^05 05ft< 0^C0 Ff05f%^ *K3Ftf00 
00 } 0*100 01^0 00F 0f»J0l ^01 ^55 55f^ «!0f?^ 01C0 

01 1 ^0 Ft^f® 4tPf <«fc| *®f^vf^00f 0O0 f0^ 0|0l 

C0t*I <*1001 *00 ifm 0fSK0I *®f?C^0 f3P0l 100*10 010 I 



<sf?* I H 

t 

Wftrft? i— a cTfJT ^4 ; 

m, «f%i *tltttfl C’ftftftr ( Surface ) 

^ft» fssn <#ci»t ?m 5(11 <4^§t f*ftcn eltsft <®fav-- 

W *i*wr c^ftoyi fc’tfi’st’i *rn* #(1 itre} 
^fk«i owl ift w c*tt»ic*i 'sftrsitwt citt^ vfij* 

<ltCT 5(1 I <i|V?| Iftl C’tT'IC^H "»K ^fiit. 

1 CS 1 fsftfr 5|^rl (fi tcaj W 1 J <5^051 'Slfaft 
$ ft =n fVl C?ft 1 ft 1 C^ttlCl*! fclflftl "»rf I'flCl §11 

’SfVHj* l^ltft ' Clll iftl. ^fl 1ft 1 ftfl 1ft Cl, *tlM 
*fc»l fcltl fc*tfi«c«i ( Surface ) w ssf^<i ifa« 

ft 5(1 I 

’IS ( Electric Condenser )—. 
1ft aft^l-fspH Iftl llffts ®f^ lift ^flll life 

*tft1 1ft; u&iSl ftC^ ®f^Vlft?fal 5 l 11 Sfft 

( Leyden jar ) ^ ( os*f ffe* ) $ftl | feitftl ^ l 4*^-. 

^ft’5-15. Ttftl Clt^ftl «ft]91 « 

lfft.«icic»ti ^<-*tlfttvt 0?) itfti 

•ft 5 ® fill ^tf® ft > Cltlt*!! 

35*fthl m iftl ftfts «W oii^l 
Pfatft 19 fsf*ft 111 fin c<rft>c»ft 
'«f®5(Kl (2tflk Itc^ I 1031 ^tlOJ 
fl^ftl c?ft*ft (<0 jp^jp Ito? 4it 

ft¥n Clf^ftl & 1091 fafSjtt ftWt.. 

«ttfalt SftlSSfif® ltC«l a *tf®C* **K ^fftt sitftf .l H& Clftr#l 
iflft Tfc« It 5 ® ISltlt Itll iflll -f’ftl 9 !! C$tftftt|ftft1 <»f|v. 

Iftl *R5lW J ®H^- , IjP *tfl&t«J* 19 CTlSftft ITSft^nt', 

llftl Ito® *tflSt*ft-f*H Iftl -IttlM-SfS* n?ftt^5 ft <ft*vfc&. 

iftl i^ft iftsi *rto®i ftftFi s%;5ir? fiom 


* 



'Wtfiajl 



fcrV 3*T|TR 1 

fttftt-S#*, ftft*f ft? ftffft ^f*tC5 ♦Iff5tPl« ftfi ftf» *3*1* 
fffST 3tC« *tft3 C¥f*Ptta ftCfM-*f?1 ¥tf$ «ttt¥ I 4t fftftl- 
^ffovs* ¥t¥*i ftfi cft¥t«tf ftt«n it's 'sffvfi ftss 

*(*¥** ifffttl fctftfl *1f 4ft 4t tffaffV 3ttfW-lf*f 
^r*5 «tf*3#fl ftfi ftftcff ■‘trc^® ¥fi¥33 iffitti tfCfH-'sf^' 
&VltlR ¥Cf I 4tfit1 ftfftf *f*3-f5Pf1 ftfi Cft^CTf *3pnfrs 

ffoSf Itt'S fttfN 4ft ffftfl* ftt«f 1tt3 ffOrW-3f^W* 

•rt^PTH fefKftSf ff% tfiw f f t 

W1 Tttff tNiI** 4¥&| far fC*f 4¥ X* 

ftfftff *ltC3 3WT ffftfl ¥*tf ff fWf fe*tfff*8 C3t*H¥3 JifW 
•ftfi clti, ftfftff itre ¥tf* fftftl « faranr Hot 
fttffl &¥Cf 43 tffltftl fff*T3 ff Cf, *PWf 43 ft 3%- 
fpW fefrtf *ftf1 fl ftt3 3f*f ¥lmff3 (Discharged) ftfi ftf l 
oft fapftt 5 ? aps 3f®V3tf ( Rapid discharge ) 3tf | ffg ¥tffl 
%5f wtiflI ¥*ifwt3¥ •rtftcff fc*tf ffti 5 * ¥fim 4¥ftf f»3tffr 
1t3 « *ftf ftfftff *tt¥ ft? fl 4fft ft3f P'S ftfi aFftftf •ff 
fffOT ftffh 3tf1 ftt*I «ff3 fpf 3ffcv^f*[f fcvRr ftfi 
flfr® ¥fvt 4ttf ¥iftff¥ ftfi ftf, 'Hftcff ft«o «tf«i "nfR 

'm!f5 ff fl I tfttf *ftf 3fipvHf ( Slow discharge ) ftf l 

% 

if? •itffl Uj?fap ft*-1?rf*3 far fwif ftfi ftff ifts* ftcsf 
1t3 « ^*tffft3 C*ftnfF TOjf 31 ffffl 43 fPt ^ ffftf ftftcff 
It'S ftfi ▼fit 4ft ¥*t? ft? Cltltf*? ff3§ ftfi ftt, ¥f?1 ltd 

t. 

?t? « Cltltff ftfi 43ft 3f^V^f9I? Vt? ftfi HOT 4ft w 
ft* "Nfttf 43 <2|3tf "1*3 ¥6^3 ff I HPP1PF C^tf 1 fStf*ttf 
♦tf^lf <ftf*l f'ffft «T8tfft3 ftfi *Wf 4* ettre *ff^ flf^P 

fff 4f$t •ftC^fftCff ftfftff ^13 ftfi tftf 4ft ¥13 

«rt¥^$f^r ^ftf ^llff^s C3t3t¥f ffft ft¥ «ftf1 fff, IStft 



^nsr w "riftci <4* 

TO "W «jya*r ^c* i 

5$ *1 xsretfa^ art* ^rtPnrt f*RCT« Ptw ?t*1 

^tfitCTS « f^StlRl TlGS* nt^fa *Nf3rc«l n^* ^ftl«| 

«fl^5l afas^ *r\m mfSlft ( Battery ) <5*33 ** I fs^C*? «lfa*«f«Ft 
«W* ^f^-TOPT ^Stapp-Vf^lt nwffi ^%1 ntfe^r-T 

*fa**t«f»f fffa jfft^ ftvcaff <ffg1 JItsitr ^f?K?l njfttft* TOU 
nf?3 I 

<fl?3l njfttft t®rtfti •srt’nii ^sis 

*tflTCt s l *!?*[ n'ftcS -trf% I nftstn* <**)< ^nfa&<SS 
^ntfetfira 4f3t C3®r$?i 3f®v ^rfa? fttfs w 

<3, nft *t? Tts ^ tor Tf^ wl nta, Tfci 3&r.®i 

*fPw Tte cwt ^f?m 4*31 ft* i 4$s*t «<*8t 

?rc«nnf?3 ^sftn 'sjnfa'rfaspm; ns*nnffr3 
^nfta ^ I 

^tfK'TS f3pn! i 

'5Tfa<«l \3 ft*t*^«| nrfts «»gt9r f3Rl ftOT aRWt<t 

nf<3 5^*1 S— 

> ( *tfft neqj stftl ^c»l *rrw*l% vrw*f (Spasm) fc*t- 

fts w 4nt nfto mqi «rhm 4* "»Hpr ’fft } t*s^rt#fc^ 

4 ^ fwft* 3ftt<3n Physiological action ^0? | srtera *1^ 

<»i1z»rf5srta wn ^?1 <a«rf*fe 3ft<t n?fa *k*o 

effti itor fenfts w ■, wfntre few *rfcfa w i 

* i «fs* ntul Vm ** i s&ftv^fiw-ftfa® $M 

c*t^ ’trPh ^«r* wwt* ^f*rai $c& i 
<>n nfl^i i *td? nutci ntPt* <*•*$ V ftjwftflhn nta *m itftrt 
«ffvi? tfrcsn. sftnnr SnfitfTs emw ^nnf&ntcn ntmm n? ; I5«nra wi 
■^v^w «sRt nvMft i 



witwapn 

«i ^fkatai 'attar* §aaa *a i f^ivisr^tpr cs ^ta ffc- 
*nsta* aftat* kaa **, 'afk^sa attatt*taatf«r *1 faarfa 
^sa $ 1 $ Ta i 

'••a alW i—te^j^c£% atwia « ftnrta *ra a*"n* afitkfc 

afssr *faa atal ssft flats-tess woa* aw fc*w aftatafaftfc *fk- 
T-fa* te<«t* 1 

s t ^fk'sa fktfaal-afk asrs < 2 fta i a^tatre ^as 
altfa^i fafH «ttt*, awfc aaa<s 'srtc^sa 1 
«1 ^fk, atal ataisft* faaa a fkstaa ataifo ^tal att*1 

'•i’t afhfl 1—W ^srtsfsj; ■q sta ^rfwsia. ■ 5 tTt*t 
f’t'Safif'Si* a'tflFtI ^fatcaa aca ( aft Volta’S cannon ) 

«fra»r a'attai «Hj ^«r f®f*t frsri s«* fas ^trtonr awj attsa. *ta flsl 

*«*Sl tevf!>TC aa; 5 ? ft att^ *)"&* fafa* #rt w a W5 

-w fsftft csca a^nt fafa« s$ts 1 

tevifte* teats 1 

^fsfa^ s^stts ca, a^a s aratafa* . fikri 
* ^«i <2tata ^ata 1 faafafaas aaa *ta*ft ^atca« 

^aa a^ai att*, sai— 

> 1 at«—c*ta n«rW aaa aat«f afai 'Ste'atatfl atatfss 

1 % 

#:a k»a aatt< faafte asfta ^vts ?a 1 

» 

* 1 a***ffl—c*ta *tat«t ar^-faf’ifo aataaw *"aa 
*fcca a«rK-fa% fafspa ^vaa fafsl a^ai a^ata * fttattf 
a>fk fcaaa *a 1 

«i faaftta—cata * nattf fafK ^ca wo ^aaa 

» »■ 

*ai **a^ «rg-atrea a*ai ^ *fai»t wft 
** 

. e 1 < 8 r*tTMt«rc— 1 n* «t^f® aaitf ^aa *% 

«tati <*tt« aaai batata afaa® a^ata ^tta aa 1 . 



I 

- 41 <«urta «rt^f nattsfa «pr a*ttn 

aa i 

*> ] 8fl| iSJ'ffo wi *taH nMfatt* *ifa*t^5 

*$afa aaa ^ar«J UVR**! <Xit *taM CTO aW 
af$^5 m cipR JROf ^1 fap^Cf (2t^t»f *tta I 

1 | $T*t—'*ftK C*[fa® 3&t*l ^*tt<R t 
b-1 <5f%«,—T>Pfosi ^a^fn nnsa <2tt%a 

*Hffa a<K?i 3%^ «nc^ j ^stfanca* **rf ^fatn nfta aw "Wi 
® ?S I 4$ < 2 f*ta ®rfan ^ i 
s , 'sh—’ raNfacft astn-nvjn* ^tn « i ^alfH 

< Tourmaline ) ataa iSta^a <3^ $?Ta ^§a ?fet5 ’S 9 ! 1 

ftsrc « aa/afa i 

(2tt^f%^ SfSft^ fa$7«, 'SfWSa Pivft *rfa 1 ^ fa*Nft® 

■ ; sf^C^ fantH 'spjV’fpR $7f <sa* ac«f *|W <2T<Ffa *W 
e?s ^r, q^i <jp6 *rat*1 atal 'StaPf® spates I fa*ja. « aafqaft, 

'Q *rwra PrafiS Pref-T f®a «rfa f%^ aw i 
^ciR aw Ptatw ca, sra arnfanta nfaa^ s^ata w.a 
art aw ^*ra ^i app® art* i at*f a^at 

caca nfsa® a^c®i ^t«i« ^ ®Ps«. naf^Ps a*ta i canfrs 
sm^ataa? *ta"»ta faPrs a^al ■sicw?® ^ataFta ataa asfacn 
®ajcai ®1^c®a nPw 8 ! span: ff% <2tt?t *&c® ntra* i f¥ifr® ®fsv 
5^© caa Pr^ 1 ? $fcn *ta w -^®a <3p^®a 'nta^'H^ 5 
"SFsre «fan *a, ^fai f^<s, ^f^-njPw's <3?© nar 

afpiai >i5*n f*iPn5 w i <rw ^ 

-w awaaPr snc»( *tftfF® i 

- <Ra aw r* ^ita« atai atca 1 ; ai^»n 

^tata ^ai can at i * 
naw aaca fsa Pr caafr® faaat® 'st%«. aa^na faprif- 



®f1 9^91 ^f©C«9 9f9<5 fifijS 39 | '5J3lf*f^F 3f©9-33» C99 

9*C»1 <2t9^9-f3Rl 9t9l *f«|ffa fafsR sf©VJWC* 
f%CSt^*l ^f99l fotfts afyfol Sfo«* <59? 992fff©9 S5f©«X9* 

'I’t^ *fw «r*t9tf9'5 9 fot i ©*tf9f©<5 39 99** 

’f'Tttf <5^9ft*t 39 <59? C9 9'5 ©55, surra ^3 'ajfof 

^9 9f©S 3^91 oftt* I 3FC9 « C99f© ® © »9 sf©C a9 

( ®rf^^«l-»ffs ! <Sf9®l 3^1 ©3t9l 9919# 9t^ C®9 9*9S! sfo 

*tWt* « WJ Hf fcvitra (SfS'S cror Tufa* w I $$ 

T*, *fctf»i*i <2tft% c 9 C 9 T 9 *ninhr 991 fori <5^ ©59 sf©* 

ftfo® 3^*1 ©31 fafK « g*f forf 3^91 9t9 <59? <2f5'3 ©$T*t ©^ 
9^91 ?fe? n « 9t^-f9T^S atft^S 99 I <£& , »9t93 
9fatt9* <8Tt99l 9Sf , Tf ! 3 9*f99l 9tf© I 9tSf99 9W <59^ 
W$ 9C9, ©91 ^$f©CS9 9*t$J-fo»t9 9fa I ^ f%9 <219^9 

Sf%CS9 <59t99 <2f99I folPT ( «I»fh f^T 1 ? <2t¥lfa'S 9*OT ) Ttfr 
9tf*t9 9C9T <2f5^ ©;§t*f '0 9?Wt« ©*tf©S 9$9l ©3T9 <3919*1 
« *CTt5ST 9^91 9tC9* I 9t99Tf"f9 <5?9i* '5Tt9*f©9* <2f9t9*l, STCftW 
'S *t9**f9 <2f9*I 9?9*9 9191 C9 efTO *W ©<?*t9 99, 93f99fa9 

©^f% 9*199 I 

f9$I«.-*rf©Ft®PF *T® ( Lightning Conductor)--*[*|ff|5t*|* 
«Tt9te)9 ©99 Tff^tS <59*t[ f<T53i-f%f*fa C^t 5 !^^ 9f© 9*91 

9t9, '$191 99t9 ^f©^ 99’H ©s 5 C9T9C9* 'art991 9?9l 9tt9> <59? ©9tW 
«l*t9 <59$| f*ft> »lf 91 C«R®1 ©3C99 9t«l <5^© '$f© < ?-’ffof 

©^ 9&S C991 9t9 1 f©^ C*1t*l* 5fl 9^91 9ft CTft ^SWt-faPfe 

(Pointed) ‘sfov^v ^^9 *ffftt<9 1^9*^ ^S 99, *5t9t 

9^ ©»t99 9W ©<?^9 9^S CW1 9T9 91 I ^9t9 9*199 

<5^ sf©v^ 9«rt< c*rt*f 9t^ ©91 99t9r sf©vart9 99 *11, 

fol ©91 ^5T3l-f9f-|| 9^ ©919 *tf95t»1^Sl-'® 0 » <2{9»l»tt9 <2t9tf»|S 
99 t ’I9tr<9 ^J5T@t?{ 9t9l ^f©V^t9 <5^5 % 9©9l 9119* C9 ©<? 



•hKhw nfai #cs *ttc? hi, 

^«c?n* hwj ^fsv^f*i>f #re c?«ri ?t? hi i ^waf-fsjf 5 ^ 

•v 

*t*rtcsR <# <rf «rfi tfwi^ *?$ #nn i 

<# «TO H5Tt6K <?# Hi S5ts 4H* C5*t,T>t Hi (HttHtHtH 

#fl «ttCH* <4H* Hj$ 1 Ht&tH 4H* ntc^ C'T'SHtl'l W$ HttH I 
hosh ^fwf'T srft ^ ^ fc?i HtfclH Hn#fw TfH «rc’W'S 

fawn fcct fr?® sftcT fShrfft* ^hR- fawn ffsra hw 

c«ttft^ *tc* i mm iff’i tsf t£i<fw ^ 

flf'Q W$ HftT ; StHtH H08H Hft® CHt!*? ®R ?R1 Ts 5 ^? 

hhi hr i ch ^Ra §hh ntfct 'HHfs®, chchh <2R#h- 

faFHi ?R1 hR hshtcw nRsrh ®f\$H ^hh hh, ®R1 #t*i 
fHSIVHfHBtHH HCHiH ^^5 ^515} Hf®!?1 fe*l *lftBt»H-faPfl TRI fft- 
nfa® <4® % h ^wch nfaetHH hch ch, *jfHHh[ 

^HtR CHH^ ft*rfha <2)$f®H ®R>C®S Hf|® ftf*T5 ?H i ’ZGTttt 

ffta hrj <4*Htc*i *lfinti ®ffH Hf«t>® #c® ’ft? hi 
hRihi &sm ^c*fj «rh 'HtHR% ‘tf® 5 w,^ hi, <h hR'I 

f?§K -8 HHfHt® HH HI I RsiV’tf?5tH^-ff'8 '#tf*IH t 1 

«l'ft%C’P H^tHt® #C'® H^l TC? | 

^(2fR^ CH^HtfsR ;gHRjHH (Benjamin Franklin) W®: =?5Jat 
’tfftc<? H*? <Htf#R HRH I fsft <OftHtt®H HHH chV- 

^f&HtfHHi ^HRtft §Sf$Ht «rt^3f ?R1 CHH 

#C® ®f^H ’tRBfHH H*R?1 ^ftffc® 'HfHHH HfaSTtfSCHH <$T &?1 ?R1 

w? i 4^ci srrfHi'® 

’tfR^tfsa, ^tPwnr-*!?^ swj*TOj ^ wi 
c? fap?t ^itftn, hc?, <2It#h- 

faF?1 ?R1 I ^ <tC??«TR ’FH w ftSflV 

’tR5t p |T tf'S , Htf?f« #51 ^iss ^(fn^l H^C^F #1^5 

■*m ?ns: HtH? HtRra H>*irt*i hRh ’pRc®:? i . 



»s iWHjar i 

«! st^f^-faral-arfr® i ■ 

( Voltaic or Galvanic Electricity ) 

qfctt* w’lHt 5 TCTl*n *nfw 

(Anatomy) <swTf*flF (Galvani) ys Cat** *ffh» 

’iffats m$ cto c\ mm \5t3 « mm c®i!5 awa iR«nr 

fcrfa "Ittani ct c^t*T *Kt1 ■$ S^t*l Jliwn^l RIW (Spasm) 

w 1 ^si faft *fapwi fast ^f*mi «nptf* »w 

^t?R «, ^FfaPH ^sfav^ sift* fa* ^3* tfl^F *1* 

??C* R9 ^tCST w *(fS5tf»l* *ftC* i?1 | 

«n*fcto stai ■« «*rcfcfo *i*i c*flf "$ #:*i fop 
w fori c’t^c's *tftstf®t« ** iw c^ w 

Rtorr ^fa® w t *irt*[*tfa* *cs •Jt^'ww c^m 
*f%tac*n *taf i 

3<2ffa* (Volta) 9nt^»tfaU 'stiffs jrftoR 

^trs ?Ffan fa*fa tor ct, feififev qt^* 

*rc*rc*flfo Rirroni <2f^ i fafa fas tor ct, *nfa»tfa* 
•tffat* CT fifssf *t35 qq, ^WfaiR <flTO "n*rf 

fN'ft fevfif qq St*'® «ft^ qftl *[qfa 

Jaffa's qq « qtvrc*flfo Rtwwq qtqi 

'Sftl «IVK *tlf I fo&fa *P8 fa*l «C<t3Pl* ^ qfait 

ur^ic* JitMt'^f« r*i*5|ps faciw , ®fa* fo*ra qfoi qtw t 

«*$t «flt R?>rteni font fa»s ^fari wi-«nt^ 

“'®fav*t*T fa#11 TOR l Hi *l3tqfa **fctq *rft*[(Voltaic Pile) 
irrcH <2}fa* i <qw» *ts « q*i ua^Ffar® #n uft 
«im «fl* c«rt^ (Couple) fafa^s ^ i wfcl 4^S«t Rt^^fa 
CWI^ *lfaT5 *finrt «Q^^t (Pile) fsrftl ***; 

»*tg5r nfartti «^‘t^rfsR ^fartfawn i «tfa csrtws 
*c« fafa ^ «fac® f»p» *ftnrt 



I ftfif 

TW to* i cerf?^ tsf«r$to5 *)1%^ 

?^:*i w # 5*nr 4 *p «rwi •« 4*t3 f?c^ yq^-va \5f4- 

?ttC?F | 4WS\ §!? VTJI-TPJI^ 44§l 4 TO 4*§t 

CJPf*-*rf^® TO TO *TO TO*1 TO (D^frpS 

&<? TO fori <a^ ^viwi TOtf^ *tr* 1 *F®r3*. <<& qcy 

4 3 4ft* 33 C<T, TO1 $fsC$3 *t^»! fjRt^ <2faf*fo 

TO i 

f*gft* TO s&TOS* (Wollaston), cTO (Davy) <TOf^ 
£*srfft* ft* TO* CT, TOft “TO* C3 4ft* 33, 

TO1 5^1 fafs* *1^ "»t43T *C3 I ^5t CTO'S* TOJ *fa$ 3^309 C* 
**f¥$fii^ tflf*T5; TO*, TOtt *si-?to 3 *ft« fifty© 3^31 
<rtTOf** f^Rl ^TO* to 43 ? <sfc 3tTOfir* fiF3l 3 tc^ TO?, 
§^3 33 I 45*1 fowiftr* TOtoi *rift*i TO1 fra ^ftratts* 
c*r, TOttf** fisrai §TOs 3 ft*ft TO* ^*33 33 1 *«r*t 4 TO 
wi TOf 4 isfw * 1^3 *t3TO "fro stTOftr* fani 
3 ?, ^ 3 *$ 434 *rot«f *wrt*t « froftt TO*-^ 3 ? 1 
«Ttf* *31 -**1* ^TOfTO *TOTO*; TOffS* *£3T 3^j 

*w 3tTOfi* ft*3i §*ft^ 33 <43? * 41 -w* 3 ^® 
^jrftTO TO TO? 3^re cwt *t3 1 4 ^ $fc«wc<* ft 9 !!:?! ft* % 

*Pj^ (Zinc Sulphate) *t** *3-1 4 TOcsftW^ TO ^'Vft 33 \ 

<£$ 3t*t3f** farcr* to to TO* ^*nr 3$3i *tc* 4 ^rtoi- 
wf faarf* 4 *TO^fa^ TO© N jrcc’rftfTO*^ 33 1 4 , «k*i 

41*31 ^55 art^ *C'<fr ^1%, ^st5l 

c*R* w, ^fi. n?CTW-«f?v|» 1 4i»sn?r 4^Sl ^rhr wm 

w *» wta wt* 4 toi C3t^f ^f3t»i *rft c*, «r«! 4 

« 

Ti^'sr^ 4f*:^S* HC« 3t*T9^^ f3Rl «t^ap®fc^ 

^ *tPF 4« ?1^tftC9R ^tn f«W«lf f*^5 5TI 

j?\fl ^^5 fjjjWni' 



•natm nfacn wo « ntcatn fontaa <2r^f% fafta 
f3FTl nfan *&a I at^Fnn 3ftan 1W] 

a^ai ^ta atari ^s* «tttn, wi fra* nanas *tr® 
^ fcn ^fsa fcvtti *$fl cam nrt a ini aar^a Pifan *a «w 
wflft »kwvw atari atjtfafnn am 4 ^ic*t §»afaa asf^ra* 
Wtf% g fann ^ ^3 afirtl «rttn ca, ntaai ^atfat*rt nf%a 
fe*nift nrtre ntrt ai, npsatt 'stta ^nrst nfaata sftvartt* 

( Continuous Current) antfnn a^C^tS, facaf*t ??1 <tt? I 

3tarea wl atcn astcs «w siatna atfen ala *fcra ^ 
^vertta wtftw atal mw i 

ljfcfcl fafsa *t$ cnln ga-witf (Solution) *an ftufM atal 
*tfaret«in ^tn artl <rt" ! rt in 5 atw aft >nn^ at^a ^na 

^na§l «icwi nftnaa nMrtfan ftroi at<Ka nra n«ial <$n§rt 
^na ntwl atnrtftn fnai at fa a rci *a, *st*i *&»[ 

^at? (Electric Current) fevfo an I 1<R ntaal amfafsts JpT- 

f^F$ cnfat^a near ^5 « aasl-nnn 4nc* fnaftatn nfa, as<rtt 
ataa 5 « toi *iar*tt faftts atai artrtftrn fan '•stnftt nta fni 
^ts-wna fcna aftacna cntn fan capita nt«al ata art i «^arc*i 
<a at^-nrttna ^aa 'nfan afaatta a f art fan fan Snfas ?a, 
vstattn jtchW-w (Positive Plate) mart fcaa 'an ai cattfet 
fan mftre aa ai, Staten faafa-nnn (Negative Plate) arc* i 
^ca wart atrtta-nan um «ter famta-nan i atrtta-nan atre 
ssfw^vrt atm nrttna aai ftm fartrt-n»icn ntaaa nca ^at 
fatnta-nan 3tatna at fata catsrn ^ta fail auat?t-wn 
^csjrt^a nta i a^t « ^ts ^sa naat c?aa «tow .afiprc# 
^aa ca ana aTt< ^^tacaa farta aja^n aa, asaic<o ?wBaa 
*tf, ^tnt^ arppnrtfo a^^ata t ntaal asart? ^v 
vttacaa ftfSw c^tt^a ^veniata^ (Battery) aiaata nfaai atfn } 



tp®i q qaraFEq w m 

cq atw >rctw «fanN jrsjf *a, *nt* qqran 

ffaq wi <2fc^5jf ^qq§1 %u ^fkq <$Tg <Mh ftofH- 

wwit 'Btm q«at*Msf^ am m qwrt*r-*»w-qwi astt* 
faciM-^f^a «wfff% i ^5t3-w.qq ct *$w vhi >wt «ttt* f 

Jr 

*ircrft-«rtf (Positive Pole) ’?£*! 'ffft 

qwt «ft^, fforK-erra (Negative Pole) ^ I qqql *& 

<*** qtqtqfq 5 * catftw fqtstqq afore *^cn 

<2r#teF ^tes* ^siaiEM sfstfa ajtifrrspwF qtqa *ai as i 
TCaW-<*W-qwt aqara qtESN ^Eq^E^ (Positive electrode) 
«aqa aqaEa foESt*f ^EqqjEJjt^ ( Negative electrode ) aal 
Sfoi 

oftiFT cafq qtartr© gfoa toj foqfers #<rtfa fofosa 
qt^-aqa art* stai qqtj* atEq ^ts sfoftraia 

(Couple, Element or Cell) <2fa3 as I # ai ^E^tfoa ^f^-cafa 

*rt«ttqtfot qfore afosi <4Eas fotaw-aqa was q 3 sEat*t-aqEaa 
qfo$ qt^ afoEq <na§t ^f&vcatatsqt < Voltaic Battery ) <2ftP5 
^s i fos^ <2tfV$f% ^ q^vcatsta^fo fat ctt«wj #;a i fros 



8«q fo3j1 


repeats <a«t^ *^ties; ‘Streja catts <<$) 

<*wtf*i ^ts-aqa * (a) fes 5 4a<ttf|r *rsi-aqa afara \ 
'S* *ftEata *3i-aqa«ttfo ufoa-foi«*tfare aqsaa qfirs -q^» 




** aattR ajar i 

** ntarar «rsi-*»r*«ttfif ssta itil >a *ttara ^Ta-w** afat 
^ ’tttara afolffc** (?) fe^S* tftf-*»T*«rtfsr ^ 
*ff 3 ff$$ <»> Twt& TO-wwtfSr ^trnra j#$ ac? i <wi 
af? ^taai % a^*! nta sm-faFsre *pifafcfa^ <*iPi^ atm ^f% 

,*t *lt^T W1# vfa-w* 'Q >a ifa* *rfa e i 

Wl-W* <3* if)?' «t'9 ^3$ GW-Srf^5 <5t$ f?5 

<4?? <4$ x5t* <fmaj HXf& ^Ft, ^t^l t It 8 ! <3^?t -<2tTl* - 5 ? 

^tc 3 r? ^ta-a 5 *^ fM® ^ ^hrt?r*f?f^i *fc«f < 3 ta ?tf?>l >a 
ntar? t?iw natfwl a? ; *ft* a*n %i fes* *tt3jr 
^Sar-wa* <?ir <*m $*t ^p» atatf ST* '4tf*Kl *s *rtcw 
toi-w?*, *Ka 'sta-^c’F <$at ^1 <2f^tw «a *ftcata 

TOl-a**!?^ «rtf>rai ?? «w ^?c*tc? starea F®^ fan ^ta- 

5 fjpr ffvs <3?? at%l *pnrfa *a *rftsra 

■^•^S 5? I ««tlC*r <3^ ^<!«-c2fTte 3RT’f® TOFT^tt* ^V 
c?W^t^ 'srf^si *or 1 

<5^ aror «flfci*f irtenr aias^ ^ f^i «i$ai 

et&aa aft 1 <*m®i ^ atai atft® 

5f?td 1 g>f^-c*FtTPi% ^taat^'af'ire st^ttsra *nt*( 

fr <( ?lTtr? ?? af»rai wai ’< 2 t«tw c?*tf?wln 
■$$, 3 F*M: sstsf* c^w ^Faal *rt^ta 1 F*'i <wa a ^ffv 

c*Wa»?t awsW-w* slttsstwa *nt»i 

Ttstc® *ri%a «n *rtnr, iiata aftpw 

« 

c<sw »rtS«rt ^ ^tt^f 1 4$ n <t$ w ^rit- 

iffe’-C 5 ?'}? ( Constant Cells ) att? «lF«f^® I 

4$ cat%a TO aw cattv^C Grove ), (Bunsen) 's sjtfsr- 
<&{■ (Daniel) ^^-C<Ft?r?^ fiWT a#Tl 

aia^ $*1 1 • 

ifitW ff^t'C?ta-'^ W 



'sff '% \ s$y 

/ 

i 

oatfcwr w cvtaMtcv sfctttfs* ttff-wnv sf*$ $**ri 

*t$-?»iwi f¥*T5 g$i»i '*tfaj 

w? w i «4t ntarrant too «a*5l 

'5IT55CT ^ (8vi tsar, ?P) yq?? 

mm csifc ('<i) i ^ nv$\ (?) ?is ?i 

c*ftf*rc»iar fSfpfo, svtfsan 

fafas (Porous) C5T§ *ftaj§t («0 I ’’fe’? *ltaRC«n *rfiwt- 

^ 'yff'f-^tfr TO1-**I* (Vf) « R3flTO| *ttC35 4^*rffa ?Htf5^-^fI^ 

(*i) n i Gifts’? *itaf sRfafss 4f>T5 v « <8j«in^ 

*fra tat ^rtffS^ trrsrl %< ^rtf-^TW^ v5lu tw aitf^F 
^fksi catted ^vc^PrMfa arefc cw <2MF3 33 i 

<*t toj faFU *§*i fkw.*\ 

33, um-1 «tf1 ?f<3 #A5t5 I Wt-?TO 7[tr$ SRfsrfj^ 
<afrrs„ airfare 3^3Prta Tfaftf*!* faRI §*tfT5 3^31 
3ttc§ftsR ifit^ fevw 33 fa* §31 ^jyrf*toi 3t35t3J faifo sd 
3^31 *tf«f9 (Porous) fJT3*ttt3f «rw»i 3= re «w 

^ tqf^^ tus fatsftei 3pfwi 'sjtaftJRi arf^s ftfare 3^31 m am'® 

-<?re, ?rrl6spr-w^5 t*ra 33 srt i afttfs 3? aifa^ <qt^ f5rf*rfe 

33 3fa31 s§31 3$ra 3^3< ^ (.Nitrous fumes) fttfs 33 i 
3$3ir.5 a, ®*$t3 *favc*tH 3t^t®R HTtn. -itg-wrere 

33 3f«i31 «f^ra* e&t aR»r; apftifs 3^31 

«rltt»f; tfl Polarisation of the inactive plate srftst 

^fsfVs I fa* GStt t«3 «faVC*tCT. 

jrrt8aw-*«iPR ^nn aifas 3^re *ttai srl, uwrtt fatiM-aw 

(Inactive plate) ( Polarised ) 33 an 3f«ral 

totj css? ^*pi «rfcv i 
Mfcsrci f?Jt M ^vc^rrt nttwft <q^aj 

»ttwi w unpSt 1 cm*i -(fm cw) 4HQ *$ \ 




iwwjar \ 

strife*^-**!* HnsSl? rai-w*? >rfc5 <si* ?i §? 
tun i ^VCTW^ihr <*& «nc* wrfa wwi « 

h*i? e|ti* ^»<ipr sitffo^*!? 5 «itre i csww 

$t§i '®T* <it w* 5i?9itt ^ftrai >*maf ^gs v faint ^ffev 
<WI?*N WJ ^ffev<2i?te fe'tna ^ | <£? \5f^VC*tTft% VSfa fff 
finw <4H flrtffcicsra ft*p Jiu?tfl-i8tra i <2N^t <rei-q«i«F s$us 

fe^n? sfeii artrcnr *w %i ffltfe*Pt*»K* *pw ?*t? «a^t fe$i 

*• 

?tre «rai*s»w, ^ sm^^wCT, «at fferaft^Tdi q* 

WW wa I 

osira? sffe^c^'fatHffa® w vt^i-^.*i^ -33^3, ^i *it?? ?i?l 
•gf*i$ i vrai-w*? fen? nt<w fes^ «jt^<i faarw 

(Amalgam) <2f^5 *8 I ^tSTf *T3t? nfts c*fo <st*ffe 
'SWW «ff^ fw nfasrtW fafy* sriw, cssrw ^1-?-8pp 

wn ffeifssr® ^tm «wnfa« < wl 9 t? qT^to? 
»i*il¥8fii^ (nfSires ti*iti^^ fapm fenffe® sfeii irei-wv 
\st \3f ^Ifevst^rf? fe^n? 5j ; <<) ^tsi <2f«rfa , ef?^««*Waa 
Ciq % HnftyS *fel1 *\us I fe?t^tre fester Local action 

i fsi-**iw *ttw ntnlfert *ttgtf-fta| 8 i <sfvs ^fain orf? 

Hi I ftWTSS ^ ’St^VCTtTt^hl Tt*rc tf** «ttw, «pr ntw- 
fs[fa& J^UFI? 5 H^fafef?^ lift?®? ni® oftppt®!« 

Him *t*rl*ft* fwrt fenfa® Hi, ^rtt fen m efts w hi i frs 

ntw hi mrttf *r*if?fef?^ tflftws <9?g* ?tfrc*i? 

fen % 'R«tt« stn a& jfevi ?t» i 

larttBH^ Sft^ fen? <i%5? l$U tfefl HTt, W V6 

to 5 ® ^fe^sfl c^R. «tlfein-WN»ft wffi 

^rtc? 5 , fe^Tf^nc’p *fam c?n?r «iari<r*r 5 ? hi i 

Ji?q vgtfe^-c^t^ ^1 % n^ft'fef?^ 'iftC®? ?w 'fm\ 

fenf?^ #n n^fef?^ «4%^si-f; Hitw > fen it*i 



< 5 %» >•> 

V<#3tl53 CW ■ft*! 5 «3l «ROTt^ I WO *WJ 
J I 5 Tf%^f3 5 P '■« *ff33^3 f%3 <4^ C3tt33 c2t^Tt5^I 

^ §*tt3 3tt i 

c5rr« s 3ret« ^jtfsrc^ c»ifnN v , ^captc^ ^ 

«r$f% ftfsst <2f*it?nt ^f5vc3t3 ■'®f^v«rct* 3wrc*t3 f3f*ra 

1 * 

3JW5 ?|s1 *tc* I 

'sf^t-cvw—^wpra <Bfc3-c*t?ra f*r#M- 

<2f s ff^r csttre* «f^-c^tc33 st5, c^^ 9 ! nrfjiS^-^sic^a 

*tf33t'6 <43F«P® 5fJt>! 3^3 3)35^5 ?3 I 'AlW 

C3lt33 <43*tt f53 i2tff§ 3f?| ! 8?*t f&3 ) I (*F) 3%^ C*tTf*ltF|Pnr 

*Trt, ^St3 W> af*l-fafs|* «flf 

•« ^-^*14-. *n 3ft3>* i (3) «t«i- 

3>35[ ’ife fWT 9 ft3T, $313 TqC*tTfcfit 3T$f5^ 

«mn. tmk (’t) «ttw i 

'4f$3 ^C3*«f»l :sf\gVC^t3 43K3 <Tff33l 

isw* *rai-^»!^ «**rr.33 3rf*t 3^33 

<sfaffai ^ ^3^33 ^fis«,-c^t 3 t 3 ) ft 

<2f^T5 33 I 

wffttircst* 'sTtfaiOT* ^<-cftm <4^51 

•MOT *5#^ Wl « n>tf^fefrE ^fa®,, 3^ Stlt^-W « 
31^3? <flfifC$3 *tP33C# 43*3113 ^t3-¥33* 43t ^*f%3t3 JJfW ( Solu¬ 
tion of Sulphate of Copper ) <333 *Tfa5 3f*re 33 I 3f3J , f 3ta5l 

5&3 §3tt 3*tfj *«r, ^ <5t3-?*rc3*3 

«it5tsR 53 3i i «t3-*rtnpi ®3f3»ft*t fw-*if*3tn ^*f%3t3 «rffl 

( Crystals of Sulphate of Copper ) 3^3 53 -, «1$JS37 £f353t3 

* 

<5Ft3*l 3f3t3f3* font fffl 3R*U *?H 3^31 *tf*|W §3f3fS« ^f$3t3 
3t3l 3t3t«t3 >lf5« f3ft$33 43t4$3nrt«t3Cl ^f$3t3 3f33T3 3#fl 
*tn 3tt3f I 



svt feat 







wprtt*r H «af^-TOftTO ?fSrc *!ra 


*ttfofro-fiwi-<ifTO fosi i 

*$^6 ^gf « aff* *fsi fcvft'« atwta fcvw w 
irtolufTO fowl J i" 5 itf^'s to i <im«l *i5ht ftsl «fl| to®i fini fa 
^tto m*nft« to, «w croi i 

»wi <stt*rf«.*rt*re— 

»vt nltel!—c*t«i-far«te carte®* ^fisvc®W*^r* «t« .ro&r 

wSto^bW to to--' sraft «ifo?iwr cBTtfe-sma i c^isr *tira 

faf** *tro *tft*t 4 T5t*&r ^cni ?m 
fcfton 1 

^TOa wi cq» *ffa&tro *tfl< TOtro^faPifc stt«i 

TOW fc?rf?f TOT feral i2{^tf^'5 *fTTO 5?i, (Steffi <jt«t1 ( Resistance ) 

<3T*$ to1 m <2ft3 *&OI ^5t*T fcvrraH j TO c# 

*t«fl «fte 5?, aafc «tfTOTO n 5H *i^p® to i stJtfSsw «rl$ 

5 ®fa«r 9 tfWtTO, <«fPt WftTO ’WfTOST 

(JtttCTO srfqs ^pifTO Bt«rt «srt<t TO ; ^TOtt ®tfa ®I3WTO wol 

te*i $*s$t stsi «F«rt: «t*t m ffa «rw to «, ^stiSt % 
wifas ¥ w* i 4*& fa ^ m stin fast *fon 

3ffa I *tlTO7TO TOttf TO ^TOtTOCTO TO, affo TO TOW ^5TO TO} 

fan mto *rt«» 

mm «rtwtwivrtfir— 

• *• nSfal t—3lt*l^ *tTlt"TO ( Swan lamp ) TOT <* *trt^»t?l «JtW, lifrt* 

Bftn ^ Wf fwi ^vcTOTOsfrt «ttBrwnr jrfro c*t<t to r i «t* orer- 
*fcti $*s*r ^twr* «ww *f*c* t 

niiti* c»rfTf^»irt^ <M> fear <sm i ^tn ^t^gw, 
ctto <a^5l to ATti^cTO <5t* (^T?wa 



<8f|* j 

^ (<r) « oo «oft"*t* ^tfet '•Rfr® i 

CTtH C’P'fa' »|ltw 

^TftHWFI TO* 3 ^ ; '■WfSH'Wfaft 5$ ^ 

$^>l tmifcn^ ^ts *iwt «rt^p $*bi rtf ^ 

•ntc^m ^Fi¥ c®n *ftn *tftar TOfafa toi i 

uwtf 5^51 35 ■®fsvc*t?t?tfhi ^51 <aft*s 

»> 

*ft« «t* it* »r?w siTtrro «wrt»* «e*r fw 

«t»rt¥i *ri ^rriSsnr otret^3 ^n ^«jt^ fiwr r 
"simii^ ^topier cTOfa •nf w t TO1 <sm TOrfa 31 >*t**rw 

’»rtc9rtf«p^ *rt*1 TO i »ult*TO TO 5 ? *rt 3f*wi ' B Wt»- 

*tnt^ ** ^ =rl i 3*1$: ^%vrt cm 3*rffa <TO»i 31 'sn$i 

emu «ut^f, *wji tosts *m i 

^t«!f‘ t> i^ *1 ^fSH'g ^TOrffa'® 3pf*ro *9 ^# N "rt^t 

< Arc Light) TOR* VB <43* «f3TO 31 W® tfr 

4 $ JJ^SSJ *jj-ft»*rc 3t? «W5 <2jt^I^ IRft’TO 

sK«n pTO^tro ^tt «nrB-"WW Tire i "t*rW *$1* $ «Wt 

TOfrlfw *tw «am ^*n <ajt« *w»w *f« *#f& 

TOfsfa 3ro1 «itt»rfc3TO*it?t i R *m ^ $?Si "WW 3t% 

jrcartrt n «rc* «ic» «nr«rw w, «a *tw *w wn 

'SIR’S* I «tftTOP 'STO'f - S *ltf%*ft i2t«Rf i 3 s fa- 

3*tfB toj ^Fsto TOr*N, ft^sl c^ <aTs *Wfi c&*p\ 3W 
'® 1% ! ®tt*rtr?p wtwtf^s ’Hi w i cTOH iJtw ^ 

j wsj 5^<ip» «wB- 

Wfi ^vcTtTMN ^ <2tt^ jrfl^ m\ «rti^—«at 

*PWi ’Ttaj r 

fW ’(^t 1%w l«atfs 

^fi '-"•'* 

**h *t#n i-»tfii?i, «wVc«twrii^fw#i ^4rt£wm 




I 

fcm (File) ronr ??« nta jwtft fata etfeta via fcata *>8® fa* fca* &ta— 
wjm r^ *$c* i 

1 ctifiK *mc«fa from ( Electrolysis )— 

% 

«*** nSW 1 —*aVJr ntcar (8 «i 
foa, v) ar«T atfaai w»<t s§5f Bnpjr< 

*ta spr(«f'8 n) ftas* *fo*i ftafas'® 

▼rs: nr* cttrs* 'sfevc*wa*ita *t Ott¬ 
awa s$«ftfa twrfc t$. (n * &) $*t- 
fwta* awj erwt *Rt$at ate 1 ®fev 3 *t* 
w»r wn aratf^s *$r* sjsic^fnowi ^faat 
'afaraa * aftc^tcwa. nrtu Santa* a-fic* 

•arc (a ) am 'afaw^ ^ (n) aaStc® 

*tSrstr«F( af*® *tw i @rtn* nfa® vsi 
nfaalrn fafa® vfam sf^-nnt* arena aw nfastfar® 

4* 4 i*t awrcWca faawi-fann ?*t**rrn a-na *t*t ntr*f 1 



eenfpa? I 


<4^ 4«aN-i2tte-4t*l4 4-4W5 TOfJ ^fcattf,. 

®tatc® <$at fataN-sTto-ataift «&*■( 

affaafts, m>® a* 1 aft jfcfcl ^rfa^- 

nvfa 5 a, ®W c*r«n art «, m f%fir^ a^at ca nftaH 
sfastw^^vto abates, ®tata «rc^ *ifint*i '■fatara ^*t* 

4ft* 1 ® abates 1 5^1 atai ewtPlas 44 ca, n*t*®^ (Volume ) 
afccsjUeM < 4 ¥ ** 1 *®* (Volume"* <sif%teR Mlt^a aft® fifths 
a^ai arc <2^® *t* 1 ®ff'v«Kta-»i?CTtc«r catftora atataftR* 

fttaa'ft*' ( Electrolysis ) I ®f*i <rc#5 

<4?*ra‘catfto *wM« ®ft»v< 2 t*ta atari aawft ftftfe 4 a 1 cntfeav 
cnfriftran, arr^tfa*^, antaftf*^ s^f® a*®a^fai at®* cstaft®^ 
®f^-<2ftia atai torn a*ft*i fw*% *t^ sts® **1 at* 1 . ca can* 
at^a <s$m fafsfc *&*t aji «rt^l arfttfa* fataf^ 

<8ft*r im K*, <4*f® K\% att^ ^c*nptl-*w® s (Electropositive) 



•TtOl Wfsfas, srfaifa «nrhs?r «Wt< (Non-metals) 

*f*W =#rat «Wtwr ^^djI-GSR*!^ (Electro-negative) 

TO* l ftfll *fat«fC’F (Electrolyte) 

to* m*. § *wrKfci \sf«^ fin a 'stt’f ftorrffcrs **, 

<2tC^ «R*fCT (ion) ?PO? | 

Ptf^nrt ( Electro-gilding )—-^8 ^V«W^-»RCTtt^ 

TWlfH^F few-faRt* t (21*rt^? fffl 

4 

«t5, f*t**i <5t^ w* *wtpf ti cstt*m ftp* toi 

•itm i *tpft t$tf «$ ^tsi <n «Vira *#s 

^firal *ltW-fini1 ( Amalgam ) <sj^^ ^<ri i a *m«f 

fsrfsfe ’Hi ^w, N&tsfa ^Ta §-& ’ttatr-ftas*! topnrcn nfft^st 
c*tt«t=T *ItW ^f®Sl *t^8 «W *ttSH 

TO«fa dtr.^ ^^*1 *rcsitt #si •2f s i1^t *fon 
m «’inr-’rtt*^ i (sw *sfa area ■« ’Tfats nfssw 

^t?n «si*lt%5 f*tf^ toti ** ;— 

^visprte *w rate*tre PrPfe ^fws *&*i »itifflfc«. 

fawTa (Cyanide of Silver) ^ TO<a PtR I 

^ C«rf*$ v ( Cyanide of Gold ) itf’FP nat«Ta ^ta*l ^FRf5 H \ 

«$*§! ’fte al *tttar (s«-t fsw, * ) stro ^t%l 

f^sr ^1 stfaft cTO*-^ ctftrea ^fivc^Tta% 
sift* <?r w fvlf^ ’Ffat® «WtW srfa *ftn fgs ^sf%wl S5TO«(I 
fsrefSsrs ^pfare w <sat 

«nw, C5lt*fR Tlfpfe *fa| 

<aa«t'a cail*n « wh fHf% a* fare 

^»i ^^9 »*< ftH ’Wt 

^firal arfw aftre ** i o^tn »«*{ ftaj \ 

f*r«!?ra 8t^5 («t) ftR ^pfNn wt 5imi«-:i^itn i «^t<i 
«%v<sr1i f^ti ^dhi alW 





V'fr iRT?R I 

ftf** *tt^i '5rPni«fafc*t r i <s^n:^ 

afpw^wj ^*f 31 csVnra *tfsjrr«i ^fwt c*fw 
csftj 31 34 ( 3 ) ttfll fev 'R stsi 3 tt* i 

C*jft <2|^fts ^^ft tff^ iS^*t iSt^Rl Tf<fl 33W 331 

*ll sri i sprats Wifwt^a ^33 sstta? ^l^*! »it?ft^l 3t3 ftf«T> 

r I (SWRre ^f^-«ffl*-3tt3t?:3 Jilrt’Ttt'S^ 

33^33 l Cyanide of Copper) gt3«l ?$Z~$ C*Tf?-ftf*^5 ^c^TRJ ^*!3 

*rw$ *tifw ntirt 3ti i 

a< i <*r?rtw* fapni i— 

<43>ft ^ *PlpFl (Magnetic needle) C353 3BIS1 03ft-3r«3 ^33 
3t*H 3fwi (8M ftaf, if) 'sutTl C3 TtW 3^1 3l3l 
3ftt^3l 3tftr.3 fc*t3 35 &§3 ■« *1*13 35 wft-1 fSre^s ftf33l 
*ttre i ct v finv faf33i <rtw, 553 mwi 

&33 «fw ( North Pole ) ^ C3 35 wPpi far? ftfasl 5t:?> 
v5t$tt? ®ff’^ ic l *Tt* (South Pole ) 3*rl 3t3 I f?l 3T$f33 
«lt33l CT «1«CT ^«3 «2Tt« 3ft, ■®t?1 ffft 8 ). <2fl$, 





0Mf53f 1 


<sm 3fttw *mt. ifH eft* 3ft, v 'stftt fogs «M t <m«i 



^fa «tv*1 reft '5tn fa) & HHtHrt Hfre& HHfHftn 

{Parallel) ®tre *frt*l Hpft r aftfl *$re feff frUHTfaw-^ Hi Htfartl 
f*$W*l tagkw «jfa«F ^Ffinrt HHrefrt «fafc «tCTS 

'HTHrtrtfa?® Ire (At right angles) 'HHfafa spfare i ssrtft «fa^-rem 

(8 ^ ffe.if, ?f) ?*re faf*s *$ 0 $ larei njrtrrt \fan *i#rtii sits 
H$re fe^-(fpF»|-^t 5^11 SfaCH I # ^f^VtSTHT? 
tSHfastCH Jffart ^§H ^EH (2fHtfa® 3$, ®W ^E®! tg®H 

«tta ■■'ifass fare fa-fan nfacs, fan *tc® Hf^p*i nfa ®fvt-< 2 nrt 

tfHffas **W •‘.'Hrert &3H <2ft* ^fare fafartl HltEH I *&*5 glH- 
•rtrert fas (£tc«rc»t ertrt wf’P'i s^e® fcm fare (sretfa® 

*rt i *rt «tt« ^rert girt faa *ifaH^H gsfare fan fare 

hi fafan fa* ®Mh fac* fafan nfare i fa®tfa* refaEta 

i 

-(Oersted) ’tffatt Hrtl gre-“rtt*rt ^*1 fa^ Hfan#H HIEH *ft 

‘fans fafa£ ^gtcf re gre *i*rfart ^ Hi fas, re retn < 2 fm fan 
■®ffever«n gre »t®it*rt HHtsstH^tre fitnfa® hi ren, *t»rt*rt 
H* ffl \5faVi2RtE5S HtH fare fafan Httrt I 

Ha (Galvanometer)—gjre-HHfart §*rt ®fa<t- 
^Httyg ^cst® 5 ffan ®r*i *fan <4$ hi fafa® slntf l hi 
wtn HtHrtfa^-fapsi-sffa'® ®faE®g Hfag, *nw«t ret c*fa fare 
•srtrcrn Hfa, ®im fasifat® *s i fea* *fcrtci re, reft gre- 
*r*irt : i reHHt ^®i nrn a*ifan stfare ^n sfart-^ *tn Hire, 
fan ‘■reft ®fav«w*-av ®ts HHT^Hrtrstre frefe awn 
*fatH -tHfafft faa Hfal^H Hrt®2 an-*if*5H- 5 jre HHfaf® *EH I 
®fa<t (2rtrt-^ ®tres fa^d HtfatH faa *lfsH<#H 

^re refan ®favrert 5 H nfar* fassntHs ®favHTH-si 

fairtre Hm® wi : ■ 

< # ®faVHlH HI HtHl Hknl: #fl HtCf 1 4 Irtl <UH«»’Prt ®f^V 

Hfa nan» *afasffa ( sih ffen) -<sm i.. 





wtw-apf i 


( ^ ) ^Sl atal ai W afftfST afoftS 1 

* 5t? $"* sr*fo <a) ^tPns i tfli Ft^fl afara 

utfr aata after fwa? <«a* <2ftvgro ***r <jaata s»*tt ^ ^ j^'fa 
fNv I <-& TO^PI §**- 

*ifintw «*wfci 

*mte % (Slit) artan Fiff%<i 4 t:F 
■^tlScsra sfkJTa (a) caaatf'® 

frti itai fww (Coil) 

c£3^^tf?r at"!* afa<5 

m 

1 a^fStaa asta ^ utajfsa 

*TC J rf !S r %2ra *at$at*i«ti:a <sRfar 5 i 

^^c«l W a^ac^a asftaa ?5 (a s b ; 

«f**-<tro*- 3 ?p « c?u tifwv 

'^'W *faf. «fca* JTC«fI *ffa5tfw5 

^i 55a* *r*rf¥t* ^aa 

feri sTa*!^ a^a *t*rta s it»l ^a- e^ fs^f < 
«rf^ e i-^t «ji atfasai ’■ffaifh 'skater at ^fta* afaatca 

^-’fpER-^a afaai ata 1 ^f®rea *ifaat«i ssjfaa* i$t*r st^fsa 
feifa ^tmifesKa '’aafaffa ^ca 1 



#c*»Jd £'fffrv 

i 7 ~^■aag—ag^gg=g 


^taai ca ’jfaatca at a a^fa, \sfai laa*^ (Stag's jjaa*; tata 
5 >aaf-*r*ifa*i ^aa-afoa-iat a^ai t «raf%f% a^ta 1 
£fati-ai* ^Haa faanSa^ iter »t?rta s i faa? «tfaaafa a^a ad>, fa*^ 
^f^iffa swtarta a^ai carter () a^t 

a>faata csti ’rca, ^f^-stati-faRta fa'aaafaatca <2tfs>aaiaK®f 
ata^ *<rca 1 a® acat's ^rf^aara^i a*atfa^ 1?, 

'fh-ow-faffll <sf^v< 2 tata ’astta'tca 5 ^tstgre a^fara wf 
^a sn 1 *wa*ta ^*ta *?fafla* «rt gaa'ta^a Hfe it a asfaata 
^%-a( 5 T-ai aca; ^ta <a^&t gaap-»f?rta i i canft ^1 atai <2faa 



<3% I 

iw (arte 'sinsaa trfa«t <£iirea 
faa*t >) ^sta af^s $r«tw jwjjf stsi t*rf^ i ^ a *t*iteta 
(aO fan f*ifite states, s'tefo* §*tca «rafs$ m. vwt 
*rtm 8^ f5aw:« cafare nttreft i c*\m& ’wrvrfil si^faa %5 
^aseaa aay^a afa^s states. ^tsi fi^swi ^ stress 31 i stft 
*i*rtei catf*f fa’ifte ae«r ^tf¥s®r ^falta ^sttoa atreya*- 
^ca 5 aw.*i «W5 fanffa fare 'orr^t e i are pTret 4 !- 

lifl SS'-'Wreta 4«tt 3t3ta«tCS ®lfara Sf C3, §HSP -WT^I C’P^l 

f 

’ate fcOT-sfaM- 5 ^ stai «rtre i ^v«RHw ftpn ^stea 

^-’•wprfa ^*t* $ W I 4 aqS 4 ! atat® ^fsVGtetS-f^ 

*wit« «at acsi* afcs 3*1^ stc*| fc*R[ »|i|tV|t| 

^fsrea kite's « *lfiwt ! l fa**! 4 ! i uatf’t fa’fStesw sfoxs 

St^t Jpre-naretre t«t«?tre Astatic System of Needles ^r.s i 
ai aFftS* sitn 4 ! 3W aft*® n i aFtftcn 

^tSBK ‘Slim 4 !? 3lfst<l ^t5l SjOT (3 « 5) 3*^ 

oftre I . </H3 *WtC<f 3Tat«fa*-fi^*«rfsr5 ^JftVtfRtGn *fan 

faia 4 ) apfare stre ^stre ^ra sTO -t $tft ^ aft^s ctW 
aFfni fare sa i 

fanrftPte *isht sfti -ate ’ran fspai spprecn <2ftf*te 

stsi atre i 

ssj.«t nsft’Fi i—'aare stSt a* afts st5> stora 4* aw 
i nw ^ star* *m «tw m-aav im *fa*i ^5t ^ts- 
’ttatfs's 3f«i-fHfa? <nft\w f«rsrf^r® i «« ’•ms «tcn attest* 

vm siM] fanfai* ^facsjt aaf?^5 tnt^i %fwt ataaf hm] ^v 

^taitsa aw s»fsta i 

i ^^-fapKl (Electro-magnetism)— 

, * i 

<*iw (rim ?t at? C 8V *t feaj (>) ^ ca^r^ 
TsU-sft atai wfttal cant^a ^f^vc^tata^ta st «rts«a afts k 



strait s# ^rerHf hi* or, ta c*ihM.'® $w* arr® 

<*<k fimi? csite-fHfHte 

cstn "WH *lt*1 C’fC®! <st*l 'Htfsl v i 
twci ^nOTfn c«itw^j *ttre <*) c^t=r 

Wafa-gni *n«nr 

qHfNl fatq ffare qtre, 

<tf*ral nre s»i: fk-% $$,is 

cfaws faf «? -sV^TK c»lk *lt'5 

Mfn < «f i *rf>m *tciB, w-k 

CHtsptoa (*) *ir* fhwh hi 1 8b-«t fsas 

nfiro# c*taawj 5torc*t Hinq® 

$s*t'3 ’Jjfa?. <Sft$ V fa$ ^ttW HJlfrfft Jftc^a Tn^ 

H»fat»l« §?fa gS?-*r$ Hg V HI, fH^ %s f?t«l 

^51 C*fte 'sit^ 4 ! I fs3 W( CHOC'S Hs’H 

«ttCHE, tg^l <2f^t*f fat 

*5f5v<2ttts &i?5 fafei t^-qir c»rte ?$c? '«ms v i 

^f®^-i2prt? TT<rt Dfsvj^ 

(Electro-magnet) <Ft$ 1 (8**t fssj) orfattS 

«*FK $t Tt^ CiTtHTf® Ht$ 1 

( Electric Telegraph )— 1 HfHl 

^-«t*ri^ fif^ 

<5rffaf 3 I 

5^5 rcw OT ^f®VHtH TO HOT ^-•‘fsrfal 
<ttC* «Mt ^ H3 &B* *MW 

fvr : *|f*H$iT *VS I ^VHtH HS « <$3$sOT1 HOT 

HWtH ^ Hi C<PH, SW-Wfil fe*l* 

fafft C^t* HlfsiFH *\fa$ ^ HI I # <3ftHHl ^ ^ 

«lt:*» udH^i ^VC’F'Nt^ « «l*fa <SttDK ^WSt C»f^-tfC«5 ^*r§f, 




• r 

irftai tat* jrftatfe 

«ti- *m *fl, stsu^i &gw-"mt*i wit* 

% •’tfa^ | <WI >jf*f 3f5'i,-C s n*rt ; l« ? l' $$C3 <3lt 

fta? ototi ?Jt¥, «i?i ?$r.ai 

jftnri *itai i «ataw 3t*jtre «fta-c*W*"ta Jifrs 
jr?v *1 fed son ^nr, 33^fat g**-*wt*t* *iRr#^ 

*[wfe* *tai «rtw i «4^cn <jy wu Ttf 5 !^ 3f®vc 3 *trnnft « g**- 
"Wlrr* WfJ *Wt* ^ 5(T35} fa 4$ tot *1W|* 
H3 ?1 ^ *tta 31' ^rstfta ?fc5TS Tif* v<2t^ 33fa^ c3«r^f 

m, Nfftd *t« life's gw-»t*it*t3 «tf® ^v»aMtw3 ftat* 
c*t*w*f *if%rn «iPv5 w *n i «atac*t g^-’wr*!* ftf 

( Deflection ) »rtc*f3* fta w.*\ ^Ct3 *$3l »KTO-3**-Tffi Jtftw. 

*ta» *ttnr i 

5t»rltat* fsift's gw-"mt*t* mfa 

<3 4^51 ^3 C^frsa ?tgfs TO?53 I ta* 

3ta *t?n 3f*3 to? *&«i cites* at?>fv®i «rtfl- 

*tai gw* ta* «it*t3 *c* 4*? fa& *$c*i srgf^t tjc* jrfim 
*T* I aW5 fw*ic*t *5*^3 *$*1 3ff®3-*t#1- 

*s*-*tfi TOtfas s* i 

^f3 Rri 3tc* 3tf$3-*ttf!-*TO* **t$j $$*t* usMtiV 

<»tf*f3 $f*Ttf l ^*t#t£3 tct^F ( Wireless Telegraphy ) ^ \ 
^5f®v<st^ m Tty 3*1 f**1 ^'%tf*I3 «$*1 «flfc ^PR I 
Tt^fiT ( Marconi) Jtf^* 5 ^t% aww *|fira tal 'Ttftft* 

*>f**tOH i 

C Electric Bell )—^t* TOfips c^tT C*ltW 
«rmfJT' *s3|*t* ®f=fl 4$ *$1 *)*53 ** I <2tC3IT 4*R 

<4$ CVffWs ^51 fit 1 fctf* ^*0 3^,-^, 

ej^fl fPSWf « wfo CTftw"*t^ff Wl 3f^Vg*^ 



33133-5J21 » 


#11 3fa C*l\533 3(^53* '*rl3^ s | 3*3 j 
4$55*t #* §31 3tfi>3 ^33 3lt3t3 ^'53 43! 3*&1 

3lf«r53 «ftC^' I 3533 3f3® C3t3t533 WftW 43*i>t *l3T5«f3 

3!53t’1 offC^, $31 ff*t3l tflW* 3Jt(jlf33 3f^$ 33>t3 C3t*1 53 
43! <$<13$ 3%1 3tf%5S °l\Z^ I C3f$t3I»l ^Tf^rl ftc# 3J#f33 
*ft?5 3^t3 C3N ftfsifl 33, ^«3f! ^31 <3t3 3t5W 31 I 

t I ^f^v-sTCtS ( Faradic or Induced Current) i 

ffitp* 3$3t5f C3, c^t3 ^vfjp *fffN «ra 
*i3tt«f3 fspF^ 3$53 «Sfctf3-f3FH 3t3l ^3t3 3537 'efti* fevit33 
3SC3 I m 3*C e rK*m 3t3t$ C3 4$ 33^7 33, ^t3l 353 ; 

Sfattft* f3F31 31 '3*13 ^faRl-Bfft^ *1*r1< 

<$1533 3*95*13 (Coil) <33f?f$ 35f3C»j fogs f<93 3537 <$fW*2f3t3 
^VTl33 3*53 I <3331 43 s <1'9 J>3^ 3ft C^t3 ( ) f*9533 

ffo3$ <33flf$ 3*53, <$131 3$5*l« fo^ ^<9533 3131 ^»f«3-«t3t3 
!§3<t3 33 I 3Ft®' C3t®' 31 3 s ff$Cn 8*o 3i «•» 3t^5 <3331 

*131 C3*t3t^ X‘H «13 '»t3 ®TS#ri 43 43§t <3*93 (Coil) 
<2^83 33 I fo?l3 3fa3t53 43*3tf3 £33* 3ff<1C3 3*9533 3537 C3 3- 
<B3t3 feviS 33,^131^ <33^3 (Induced Current) l 

f3*nt^ ^3®tt33i <tf9<3 33t3tra (Faraday) tfRffos <3f^*<2t3t5*3 
<8tff3?t3 3133 r $1*13 3l3f6(3^3 4? <$ffov <2|3t3 ‘^TtStfaf 3*53# 
3TC3 <2t5fa<$ I 

«T3^3-^31 (Induction Coil)—i2f3f%^5 ^$^-^3)3 3K<lt33 
3sf33t3 - ftfas 5# 3*93 43*531 3)31<a 33 I $llft5«f3 3587 43^1 
38 I <$*93 (Primary Coil) 3 <333^1 c3rVi 3*93 ( Secondary Coil) 
3tC3 ( 8»*t ftas ) | <2|rej35 ^93?! C3"t3l$l 43^ <$tl-<$t3- 

«ff$3 U% f'«l«Rl ^*13^13 C^t3 3tt3t*T 3113 s 31 I \«(3 

NS C3t«l ^»3^t3^ «tCW ^ 3JT C3131 3753 s I ^J533 ^!3 



<5%«, I 


3^* 


*«1 $ frrcfc CStft ** te fwtl 4V Cftfc 

ci, ^ai^i f5*ar 3 W tec* te*tC 3 

3 fBClf"f$ *flCS *rtTll Ttl l 3*7 fWII 

fi?5 3t«n < 1 * *r« cnf? ( 8»»r ffeat, 3 ) 11 
<4* C®it$ <5tl #W5 31 I 3*17 3?9t31 
^trai $f 33 (3 3 )ntktfii ^ <2tlrai 
3t?^> 3*3^ ?^E®I $«W7 'Sf^*. <2{^[tf^\5 31 41? *®J*!f*T^f 

C^ 331 gfC*l H«IW 11 I C*i1l I'Q glC* *tfl*t<® tel f>»*|fT5 

^v^ittn c^rm sfi 3t«R *ci \ ift *mi 4*c«t c*fti 
^xm «t?i®l ( 8 »i fsat, * *) 3 ffrFi *fi, te c«rf«n 

Cl, tel 3W 9 tel tettS I 3*7 ^93 3C13 Cl 

^ftesilTS ^*,31 31 , 'stltt* '«rtt% (Primary Current) 

41? C*ftl ^91 3C11 Cl tefc 11, 'SftTt* «tlfo It 

C3t«l 'sfte'Stltl ( Secondary Current ) *ti I 

«»t 3#tet 1—^51 f'aiSf c^i f^wra fear iwi «tcii uforf te» it 3 jr 
(«»3 ft*, 3 at) efcvcititirili it «ttwi ifc® 41? c^ll 3 s®cni i* 33 ( *r 
*p ) low ife® i? 3 » vt \ ^fteiti *a iwj «rcf?i 531 - 

31 W % efirti citli fw nw 'sf^vawtcpf «ifoi fa#T 

ifirci 1 



sM f53J | 


tel itH ‘2mtf c T5 11 Cl, ItltlfSW-faHl-^f*® 

*E9t3i fi*i> *31 4*ft ^®3 ifisif-rs *fiten crariv 

«tlf&8 'Sff v«t3t? $»33l tel 3tt* 1 

*Jp6 *2tlf' , f$ telt^ 'SfsV'tel 31*1 4*331 C*te* pPW<l- 
3F138 *%* 3f!1 ill | *37311 «W«l OTlte Cl 4VW Wf?* 3t3tC17 


»lt311 fa te |3R1 3"*rt33 vfws ntfl 

lf3 *11311 «31!3'9|31f ( Ol^Sl *p«C31 fW^ ^<13 'ffif, 

tel ^ ^»C»1 I , 

3^hr| t—4^ f»sail {*• 3 fN, 3) «?? 35 *l¥3*3t3 lOCT (*) 



*>8 OTRR-JJSt 

ft 333 i f*t3f «ic*a aj^rP? £T* (3) 5^1 3f3t$3ifa3$3tt3 3t?v«3t? 

?*« w if?vxt3 *m -row wot ftfo* jfai 3i 3W %<* 1?- 

.mn ^tw iftw i w *ki i*w, <sw ’W*t t**t* 



*• ffea, 


3t3 iftc* *ti i <w ’if? irai $31 ©*t3 3&1 3tft? 

*f*3t it$t ^cw ftc* vn rtjnrt* «FBtf3^3 

ifim 

t*i <rhii <2t3tf*f® $3 a, s*ff ?wr *$pi ^k«o 43 * 

ftf 43^ <®f%3 0313 33 f*f ^ f*»1 3ft$ 

3$C*I ^^<0 f3J*tft‘S f^-3tft <®It3 43^ W3J ^*W ffcCB 

C«KI 3T3 I 4^TC*f 3fw ift33l §3*^3* 33t®t3 ^s 5 fWH f333$,« 
?C3 *$3l 3tl, ^131 %3 ^3 3531 3RtfC3 ft^-3tft 

«f|v«nrt ^*ttw ^fros 33^1 

3fa $fWtf5[ 43*^1^ 3*3^ «Tft3 43? ^3§t 3«ttSFC3 

$3t* ft 3^ irftfa 43? ^3 ^*t 3 lf 3 ^ 33 , ^|3l 4 ^PW ^^3 Ffo 
43«| 3*1 <2ft« 3«3l 313 «I<?3 f«3 3131 43 5 3T3 43f?^-3tf1 43? 
*l3^R«lt ft’fifte f^-3tff <®f^-<$t3l3 ^ < ?*I3 33 I JJ333t3l C3 
^333 33, ^t31'8 <£T#5 3-<Sf3f3 3tC3 "sfsfts | 

3St^V£J3t3 3t3l C^toM'atfF g3* 3?f3C3 C3 f®3l 3lf3 ! ® 33, 

*tf 3 tt 3 F §F 31 ( Blectro-magnetism ) 3 >t 3 ; 11333 §33 



Tin 3wi .wci srttr qfcfev 

s$fl sft* i 

f 

r 

*1. lifttnMwHI Tlfttfr (Medical Battery) 1 

■rifts TOfl <5f^-<2|TTS SfTBtft 5 ® sfart Vts^rir CTNf^'f^T, 

*tnrt*fj si feww fsfrs <$$ m sjs^s s$ti siw i ssrtsr 

> 

^ istvrs cst«ffs<s « f&frvtfT f^fw «Wt«r T*T1 

ST l SStWT 'sfssts ssf^vafstS ( Continuous current ) 'Q 

'S^ri^Ics 5 • *ifsTtT ^favaists (Interrupted current) T'tS | 
s«fc*t1vtT ^<ve wi f&fwitT fsfs^ ttt^ s^ti stc* i 

csn* 0 Trprc, ^rrfstr^ ^f^vc^tsis% 

«fim feciw s^wffs ct <^p sss c^tsisst s^r$ a ssf^vaiTt* 

®S*tS ST, 'StStt’T «rfsrts «fVS-«lTt* TFCS 5 ^tT*) <$f JpR <5fiBV 

c*tsts*itw ^fsr«tsts Tts fevir s^n «ttiswr <st* 
Stfsn fl?TCrtT W < 2 teIft§*T TOT, CS'ft *StR ** si 

tsfEST $TSl I fal «flWl cr srtfrrfTT fw Sf*fo sfcs, '^StOT 
<$tT Stftn TTtSRT fs*rifh5-ftf-stlt ^ffV«WS «stfs® 

ST, ^3Ttt f^ ^tfTT^CTT STT WftST «RJ ^<5 

■ 

sfeti sir sPm w s#rfr fevw s5f^s-«nrtw sftsts ssfav 

*ststs ssts i sjtfrifo sffl sfow s$t1 stw i ^sftTj crSl fifVvrts 

\ 

•W-*5TtTTSJS«J*'tT» SiFS“«Mt»lt fttT Tf*fe S^I I ^St^F 

SThf csfs^C Magneto-electric Machine ) S*CS I 

CTWi-tewA^c 1 ^—^ t« sFtMffif® 
stum sw *f*® st i sftwr' sw *ttof wifi sw 

’^prc’i «rtTTi sirs 4S* '$&! 3 * 8*1 «asrtt star cTSs-srf^s < str stri 
*RH» *fclf fe* ‘^TCTT sf8^ *fi* TT 1 StWl" Slftt* 
<i}*5l ffvi St*l« Ttf) TFStif ^TTTt W i^SCSF §TtTT fi*fc‘ 



^ l lf*!t*l!* W 3*®»t fSfafarti 

**> '® < w ^ctos 4^-frf-itlt 4^t>i ^f^vsprte 4*t wr §>*i 
^5 yil 5!1 *o», WT ferfC'5 'aift 4^ft ^v 

<2 W? ^5* «rtc^ i ii* <*bsn fa^ri 

‘Sprfa ^c* i <a^\ j$n Tfttw 'vsf^vcsfTO 'tiWsvt $? 

iftn ^9 «t yti^car iqs* *t*l *1*^5 i^ai 51r* i 

shifts c* is&l ^tt-fsrf¥$ *tcH* !c*o *fa«5 ** i *tm 4** 
^ttcaf fes *tc<F -, c* ^t*$! arf?'$ <ttoF, ^w* & 

15 $ $ fe$ iwr ottc 5 * i c*“t!-srf^$ <«j*m ^ 'sti-^tor* 
'4*5 15 ^ f?9*C* <2tf*l 4*t «T5* 15 *5tfo fftFIl* 4** 4*&t 

CFlCSf Hint ^ I *3 ITCSft** lie* 4t 

C5tt5* 1C5 W-tftlW fl^ ^5^ "5#^ *1 *3 Tt5l* r *'$: UtftsfS 
Ttwt *ii$*i *t*1 ^Slc** 5*t^ei ssnw a 
^5* **, fed st *'s <5tw *1fs*l c*t% *rfft* irjptfi^ ?t*t' 
c*t%np** fevitlR **t* i 

5j t C 5 l -!*Ttirtfa^ ^Jtl>tf%—if**!! (.Inter¬ 

rupted current) <2te*t5 ftfm 5tt^«teil-wWf^ irtfctf* 
(Galvano-Faradic Battery ) it!* 1 'art* 4** <3*5* *5f IJIJ&'S *^*1 
5tFF I C! 151 « C5t«l fa** fos* ^*1 %ttf, # 

<21*5* 4^1 <3*#* f'Sal 4$ *S fa’tftC* *R^ ** I 4*^ 

*ft*f* !W 4^ <2T*#! ^W5t (Induction Coil) 5ft^ 4*t *t^C3Ptt!^ 

«hf 55tn* arfw <$4^ *1 $?i ijsr gfavc^t* 151 ^wi* 
if^s mw ^*1 *ltw* !W1 *f5p^ !* I 4t*n;5 c*fH f«on 
C* c <2t*f^ ^V*t*tl ^*5* **, «tf1 c*5!-5ff^ ! « <m !t*1 

-tltc* <21055 ^*1 !t* t <2fortW!!^ «rt!*1 15] *1 C5H 

« 

at% 5%* *ftft I ^Ttfl ( Primary) 

*t <2t*f*r® ( Secondary) ^V<2t*ttl*5W <!^ <2ft*t5 

■' ,,•('< * ^ 

, 1*, !t«{* WrsW 'litT® 4^1 ^ ftfcl ^*t* ^s* ntt5‘ 



<S% !■ m 

P ( Primary ) ^ S ( Secondary) Wt ^ 
^ jtw i 

^rtfeifini w csrc<rt^ f%$l\ Tl k csn^ 

'arfrtfiit i "“ffatora arr&tfa's wrcsi* ws aiw® ^1 

«(tt? I 

<*Wt^s •tvhte mtcitt Prfas 

%i <ttw i c*H crt^orfwr «w* arnrtot 

ftprt *f*i wf, onp?i c*r farora «itc«it5^i ^faftnr fcoro wx i 
staffi*! 3i fawa wp*t srft •it® 

ntftCT i 

•• 

(*) 'crf^Rrm «f¥«r<sftt* straw s— 

cm, wtftnpt < 2 t?f® mm ca rat* <st*t* 

qjtfctfii >sf^v<stTte ( Continuous current) fcvrhfCT* 

ftPra ams *ms i fas ffefa^fa ca ^ ajtfrrfl 
anas® <ftra ; ®TOfwra *wor *rct <ra m *$J& 
Ww ’vfiwi stai at^aia *tw nr, *rnm > rasarffctft 
Sfctra *trac*r am eijjrfa-^ nt <nn atetc® 

raftnr«j«ron? 3W 5*tfa?ri *tf«afa astnti *ri «ft^, ®1ra 
fanr »wj *wi a*#n i facia®: fsfavrfa ^ «rfra <?s*m 
®fav<staksa *ta®s ss ai i catt« x , a-nro ®ftv 

ratatnik® *®re $at sh«i arcs® nr, awg ®artio 3)^5 c®*sa 
asfavetat* fevta nr ca ®tn ffrfavrt* *tw sit5i 

ftftwttat* *fac®«r «ftv«WK fcvttnr ftfas *f®»ta 
sta 8 ! arcs® ^1 «ttra -, 4fHrt cstt® v «t$®a ®favratata*ft 
ffefavri-strrtrc ftfa* arcs® nr *t i 

C^rt sjt&tfa—fcfavrta ftfas (’tw artwr^ «w; s 

aitfttfa ( Gaiffe’S Chloride V Silver Battery ) sSffWW 
%*fw$t i ofc atifafaa ramift , sta®t* <** <2fre^wr^ 



w* tpsi dHi <®ta ’srafgfs to* ■, ^ dtnr 

<5fai»t <3Ft?lf5 s ^ fa®T5t8 8tW Wfa 8f8l 8f$$ I Wl * 
dHj ttm 8f^® C8*tt88 3CT tow* aft? w c?Ftat^5 s 

*18^ fTO88 (Chloride of Zinc) tffat*! fro 8*fwl *fa® 88 ■, TO8tr®^ 

atttafti* fop8i 8^81 Trf&rtaa *w 'sfisvtsfal* 

8&1 «rfw i ctoto 8Tfi?tfa f&f%vrft *fw ft*i 

<$« ?^fn C8 *rfatat«i <$t8l 8i88f8 *ttra *1; 

^81 8^818t8 48? <ac*TCf 8ftw fctc* C88t8"s ^faro 

*1181 8l8 81 I 

C»Pf »l Ttg»ra ^rt^1f%—■*rtofa s i amftaa m c»pc»ntt«ra 

(Leclanche ) arfctfa spi* *JTOr«f®I TOW facia fticatf l 

•fW'-^wt^tBRr cnjutc*!* m^Sl ^f^v 
carfca* f&ar <2tafafe 8$*1; fafrocafafcatt 
arfatfa* 8C81 C8 C^fa ItCT, <$181 iHWlf 1 

^t^trsra I 4^ airfare aifaftfaa? 4faff58 
ifaac^ flltacia ( Chloride of Ammonium ) 

3M aia^s 88 i «a*®l a'tcsa 5^rr*i“ftf*ti 

*Tfa *C81 CSl8t^'5 v TOF v 4Catf*8C*{8 ifffa 4 ! <r> fsaj i 

J&F5 88 j Offal TOW 48 * 8 * f ®1 < O fir*, 8 *) 'S 48 *§f J|fof 

$81* *lft TOW TOff^S ItCTO IfSf TOW 4TOt* Wtaast#! 

( 1) af*F5 88 <88? TOlflfc Tfa WWlH. ^fa-TOT^S, 

(Manganese di-oxide) TOHa* f838< *wW « ca^ta? a^aita 1 
8J*'ptft8l lfa<2< ItC** | fop csHl-^fS ITUS* ^§1 fa(5 v 81 
*m C^ 1ftC<8 • 8t*1 4C*8t£8 ^fa 1 ? WC8* I ^8t? 48* 

W TtW *Wl 8t^8t8 *188 «f«I8RT8 StTO ^fwl <“f%t8 

aflgtTOI =Tl I WfatfafTS 4C8tfa8\ <3FtSt^S8 iWW 8#f1 

lfaa#T 8^88t8 8tf«* 88 *fl I 4^ Wlftf* <«8»§t 8t^8 8WJ- 
8PF«^1 




1 YY* 


»i^Tfa era c»n[*ot^r s ^]#5 ^caFtt^ •ftt*r x C Bichromate 
of potash) gl nflp*iwfc '■W, ?t<tftf ( Persulphate of mercury ) 

«rfC*F ; JTtsrf?^? 

( Plunge Battery ) ^Ft? l ^3tfgt*T3 C^t^S^l ^yfafRTC I <2tt^J^ 
siOT Vf^l \g (‘TCsst'Q sfTfJI-*Ft#l N Sfo'® \ 

Tfatgf^-fa>irt<i ^resrat?! ftfsra (SHOTf® 5 vjffctfaf C^U 
< 5 ^ tffa 8 ! 's fg^fhrSfa 

^r«i gfti *(< ^ arc i *rfttf Z 

m 

■ 

*W % *fl>pT 

^nl^ra^&t ffes 

ufa®, flrtSW mWtt^ '®I¥ n 
*ri>ft*rc ^t?*i «rtt?5 gssrcnj 
vrei-WF («* tSai, «f) 

« *mn-*tiK (% *r) 

'srfsral fatro arf^l *OT fspitws 



ti 3N 5 ! ^fr® ^fffpn ntfare *rff3i t <u ffcan 

^R-c»fWrtt< ainar *m ntipp^ *jlfctfira ctItoj arttw® 
fafgw. <tr^3Tt^ *w x sit^tflr <jfa^ sg <$g? 

ercftfctt’l m-ftfas ««fw„ gtrcf grcirs* '®*^l gtgl 

*rf3*l t f «rk^ t W < *rcu <efgre arc *r3t- 

' i 

<twii ^*ra stalst^ fajrcl ^trc t 

^ssts* gitfettss c^t^sf^t tarWtarc, 'srw^fii <rc*fa 
erecr «rff%tat’4 *#$ ft* <8#?tsf <n* an <4* «?f*r?' vftf 


s? *n \< wrf* vtfo* tort «ptNw '?W 






3|3f l 

fsfiWCTWWtH TOI «WI *1 jftwpr* *ftCT I 

«w at 'afaa c®»wa sttattaa fa* 

^ j^raj ^ <ffat ®f¥'V-<2fattaa *tfwt*l *W C®W® ft^T 

Jim atfare *tm at* i 

ft atwf5 atp avatar ^acat® 5 aNi ^staaica a$al 

<$c^, ^Ktftcif* <2tc®j*§la w, fa « fat* aft® fa\ i 

i*T I *FCT*fc aFC®T^F3£ (Current Collector)— 

afaatt 5 !* 51*1 -<n *f« atataa fafas «a$ a* art^aatai 

j|fi(C*ft® 9ftC<P I aiTT>tfaa ^'$'9f®I CW ^ftc^, '53«f*l Tpf 

ftron caret* atcm etar* ^?etw *m «ttw i <®t 

cateta^fa* >, * (sr?fs *it«ni «rfse atca? ^ tatffca* 
4fr5W%\ «i5TW$ *a-aw ®r?vretca* af?e *ft *t*1 

i ^ c*tet*«faa afwt'* v<i^5t f®fstaa ^t^i arc^ i 
^tca* fot*® aatfce *rt*i at* i $ti>t&l aattai ft 

C*t®ft* aVW TOl at®, e®«f«! ®f?VC*t® fa^t CWI 

<3f®a-<2t*t? fcvW **, *1* ca'tasfa* ^ ^^tta. ^fst 5 ® 
<rtnri «at*n:*r ft awft c*ta fa* efe«,-<3Tr? «K*t?r 
tffo t* <2fc®tsta a®, «rt®*1 mw ^at® 5 §*trta etai *rw 
*ttf* i 

^ l f^pH®(fcjtfc s (Rheostat)—^ttate 5 a'C®*^ aran^at®* 
?lJl ?lt*ttaf ef?v< 2 t*tc*a cea catfrt$|3 ^f% al ft a a*fate <1t®1 

*H, fN Ufa** *?w*t ^ ^ *mrt*t *ftw *$ca5f**nfrt$ 
stfs* ai aia^e a® i al 'SH5 c*ta *wpt* 

3rmt< ^ *ts a*i fa#rf$ *t*» w* al® } 4Wi *tk 3 
^ ^t^fa '«jtatc® afae $*»•%** (Graphite) 4^51 ^ 
*$ oil ^rrcaja m am® ?a i ®ffv«at? ^ acaa aai faai 
^rtA« a^*i <2tf®WF®h <*tt« w, ^iatt fcfla c®ot ita 
aa i fini^jt^ mm ^ (Shock) 



n flew m\ w «n i *tfSroc$ 

w tot trtij-ftto fai^iti? iwr* ito *rrre ; tore cto*( 

%^rt^ ('Metal rheostat) ?FE* I 

srorfif ^fto* to ^torefatto* <re atft-’iwr 
S$T* tWjtofot ^Wl Jtfc'S (TTffi ^FfiTCl to ** f?TCP|T>Tttfri[ 
«I*Rr *« Ca-fUffl) W <re5t ^5fit *fWT «ttre I fcl <£&' ^IJtWto 
^sr«m airtJiwr fiwwt^L ( Rheophore ) i 

cat 5 ^ft vrfata *p«t stoft (Electrode) JK*ttf <ttr^ t 

yjtCT«( *1 **1* (?m ^8 «TOrt FtfspQt^ fa «t1 

iSwit to JTFttFS toF^cSt* JTC*t ^to *tre I VtOT 

<at ^tofa t chaffs v *rct*ra arMti *fwri refSfa »tto toi 

t&\ iwtfa tont ^to^rtstot ^%-<2Wc^i (2ff%- 

\ 

TOTOt* JJWtttoj 5 Ttf*f'5 ^ <ttC*, 4*3 ^JfSt «■*( 

cM&\ ftfto CT '•TfSRtl totTO Wfti? Ml *tf®tto ^1 
*ltf% I ^t*ltolit 9Tfif faiP^Tt^ TO toftott’f'S WP«ft 

^ f^§t«ia ctott cifitotta *tfto «rto <*m ^w?t?t <a^t 
f^pTst ^fsi «itw «tTre j *to«ntwr G5tsm fsa f®?t rrffl «at 
*1**1 PTWCT* tot" «ifto <Ttre I fast*!* TOtto CT 

re r tot **i stt, rewres tojfttM *wr 

tto «wtfto sto «rtre p <at^fcn «tt*ntl toMf* asf^v 

•starere <at nn w fori <2fitf*$ ^fto re*rf*to re*?* *«fl 
^tw, pit *iftow tore «tfhi w atwr ?*tto wt i 

'©If I ( Commutator )—^toftF ^| ^ <n#5 

ast^Na towTt*tre$l ^tttfira ’ifcs ’tt^ss <ltty i ^ « 

^to, 'sto irk c^tt? f^fttit srf? ^fit 
•tfferw »wi fpPi JK*itt «rtto i 'st^n ^s sfsqftftg 
fHjow % <s&v* w «rtfto ^pfittiWwt ^ttr »r»iM toi i ^r 
f*wi *n *rK ftc^s bw ^tt< Jiato^ffal 



lU a^ntR-ajir i 

m i to&I ’if*'® <aa*f c*Vft»f *rqj* 

^rrt^tflr tips <5f^-<sfrt* M *tfiTO ^ *r*lH ct 
fipf mi '$f^ 3&ref$»i, *rfa®t »wtoi ffai 

stefa fm <st?ffiF5 «nw i to to 

<£&$*f'q'fafaF f^-*lft|«^ >I?#R TRl fal* f^m CffW *HNt 
'■« ftfTOi ’T^ti «rroi* $* i «w*r wi wt>r 

fSfVTOt*rc*flt ^rfttfs* 5rfl« wi «itfwi fev *ifww 
»RtTOl TOT I 

8< i. ^rr f^ t CT tft^--^nttg to fofm 

5tk^iT^Vi>t ^ ^V’Tfa TO (Galvanometer) fsfawit’twtfll 

^rtfrtfini »ifr 5 «ftre 5 $*i :^1 nm *Kfhr toj « 

'BfTOiffl* efatfc® ^r, sstsfa cv5cw?r TOfl 

«Nt*i 



iinfiR-fassfa i 




<2W*t I 

^JJT 'Q ( Elements and Compounds) i 

a *rta fw *wc«6f fe*rf?fr, <nf« fe*mrtw *ffar&r 

m «re ^tfwc^ a jrtfSJ *1 *rtvg. 

f*njE’t c f *rw *t*, wtOT-fafft to i 

*iwt*TO: *^stc< i <a «rw api *NrK-*qj 
« ^'tetffcsta fwar- 1 #® Jifofti dtfa* **, 

TOi ^ntf=i^ *TO i ^ « tefy «w$ fcvm *ww- 
^ ct wr ^tontfas *i, TOft srrt *tftf*Pp CTftt i 

C^rf^F *rfiR^*r ( Physical change )—TO*! 

CT ’TV«| *l«ft*f wfare *ttt, TOtfifWR «f^Ft^PW ’TC'tf <2Tf%f^53 

cTO *1 cTO*i*f *»fiR^r TOtfas ?$cto i cnte **14 ■vfan 
%$*rsi 'srs?^$ ** fa* fen ffe*w «iftofaTO *rrfro *mi 

t «ra*t*l **f! ntu 
*t* ct ofaroi c^t=r 4^ <2Wn *tfirofa write 

^rfts i Pn *tfhFt *%*? TO! m « tests 

'JW toj ^IWW cTO *tffTO write n *i * c* 
c«ite cnt c4^ oitt^, fetfre **K *fa*i fe*w «n$« 


**8 i 

PP '■Tlar l aitPrt cifow ♦rfp’r^P c Physical change) 

i cpftfep* *tfiiT#cp nntofp fcptptp*! 5 ® pri> pi i 

W>l Ptf^tP &&I PM «W PPffa ^*1 P$E*I PPW 

*tf?t*lP5 pp i epi, swM 'e pnp* w npK =rt p^re 

^PttPP PIP! fcPWM* cspt=T <Tt<»j Pit I 'PfaCBR ( Oxygen ) « 

( Hydrogen ) p1p?p gtfcl PTpffa ( Gaseous) ^fi 
’urtpfa ntptpfpps pfapcp wm fvtfe i btcpp pcpj cp *tfppic«i 

<nt <rrt>i pfcp, pw pi s^-ptr^p pcpis cnt *ffpptcp 

♦ 

<rtr?F 1 ^sntt pw cpip *tttf<P7 ^ pp pi i 

UJSfS Bf«I, p|«*t Pi PPCP* PfpP'S P^CP SPTCPJ CP nfpp^p P’sPlfpS 

<®W cste* *lfpp#p pfar 1 

*T*mif*M ( Chemical change )—pft awfcl Wl 

c«itpfpf*ife ntpafr fa§fap wtar^ t^p pfas pp, <slpi ptc*i fepln 

^9Tol P& #5il v5$pfp *tf5«?pc<p «av <2fP*tP «(f«PP *I3W 

cw«ri Pin 1 mt *rp1<cps piptnp ■stptn pfwi (Rust) 
p>cp 1 'sifspp nptefcP 1 *lfw psfpcp cppi pIp cp fcpi fp«i 
<?ftp pen j c4cpp Ptpi «rtf, ^tni fent* pcpt pfa^s pp pi i Ptnfr$ 
<p%br 5fmpn pfp^ c*itcpp piprpfpp pscpn ^tfrs ptm ««t 
*t?tf pp <4Pt tpl c®ilp ptre p"»j< <jppf *wt«fi 
•cppl pities cp 'Pt^Tlcp pf*re c*rf:pp « 2 f^tn nfpp^p 

e 

Ptpfite ptPttS fp^S *^1^ *lfap#CP* pfpvS tntP 'STC'SVf <n$ 

cp p^tre cpIcpp nrhffpj« <2fff% *mf f«p ptm ftattn 1 

pfpp^ptpf ntptpfp^ *lf?P^P ( Chemical change ) prtp 1 
PiPlPfpp» nfnplJp ptp(5« pfep ’iPtc^P ^’ItPtP^r® *1T<PI Pf*FS 
P*l 

t TW*rfaw *tf?r^ pftpmr pp^*r 
P^TP'&l «iP^1P *mr<P PW PtPtPfpP nffP^P Pt#9 Ptnl 

-«rtw, ppi— . 





»*■ 


> 11 1 Trtnnrf^T *tfirc#r *iwtffa vf— 

« *tfW l—4'*$ ♦HN't-TOJ ( Test tub©) c*nfrs *ttHT swafoe^ ( Red 
Oxide of Mercury ) amt* Tf | 4 * n<rt<ft «rf«(CS Cajtfra ; 

«*t»H‘CTfPt fcfl ’tft? « ^ftrtSfsi WPt ftfili &*\ TO l nt^nr (Volatile ) 

^ tatn >1 mn tfyii w, H nft?mm 'imm 

*C<* OW TOM 431 (Microscope) aWwj 4$ ftPI *\tvm Tp 

^pr (Globules) ^fcwrsa i &«i«f arortm 443 4*5t *?®ra ?in-n»ft*t 
to"Wi-toiw tot TOf?w ®*i fc^siisj *|*i arferre «mv 44? srfl 'ft’mwfr 

f^tf*P5 *finrf «rffae5 'ttfora ^ natoi-TOt* tot ’psaim topi TO, 

-t *1 ^51 «i*rTO tsfroi fcfca i *rfW-TOnr 4*31 fwi^? ftfa atwi^r. 
4^ ft-w ^tsrora 4^15 toiwj 5tm ^sta 44 ? «tto ^ «pi^ *ttw 
*lf*r®4*St ar*i«t< fai|4 ’titoi-sw* Jan ?t*t4 4nri «rfirni4[ ®*iw 
^fimi ^jnrtcr m 4i4i afa-® *$t4 1 *ntan-4«iSt «m ?$ra jnfon 
^JJ*f *tTO TO4B 4*ft <*»%5 'ft'MMW ’SUM! «f<4i >Rt|OT ^fimi 
$&4 i 

fcw*t->ra*ii*r c«rtf** *mw lit* ?ntn 

w } mtpnt *rrt»iT*§i ^csf «rrc¥ «wt 

«w»f»re #n \ 

<wi owl irfcrsts ct ?BT*r-iKHtw c®rff^5 *ttw «rart$cs 
sfauf** ’iv&'s *fcrt *rfo? « '»if«i:«R srtu^ $5l «nft- 
^ •wtf’fcvi* \ 

W i swr **K (Contact) "Tt 5 ^ TO 

tonra fapn ^~- 

»•"( *fifNi|—4^tft rlCJTS $*t* Tpf 4^«t« (Phosphorus) 

« «rt^fiR3re ( Iodine) 4^f Wt*t1 ( Crystal) itflUlf ft!W ( Glass rod) 
>ltftwj 4^r® WS\ 4t ?jl *WK %W3Rf *MJ IW^W sifVFl 

Jitnfr® w * «dOTtr i 

4K I ^ rn «l^tf (In solution ) «4^faf® 

i(c«o *f® fawt 

m 

*>n niWl I ( Sulphate of iron ) a CTOltaffW^^C*ltfe|- 



fifoX ( Ferro-cyanide of Potassium ) XfX* sift •txtt'fx $ $1 ^SXFlXXtX <SVC3J 

fxfsiS *fam &«CXX 'sft'TJ cm XX XfxxSx 1[fr Cff XI; f 3 *! fx« 

^ixtctfx frx* «w utfSnrt fxcx xtxi' xtxtxftv Hfii fcxfr® sHtri ^xxt'fx 

* 

*W< «W8 fff I 

a 

xft mxt x*pvT>, w, xtxxm smi cmtxtxixtt®. «pr, cXtTttfaitxx 
artxi cxtX xt*. wt?l x&x vs wtK %x< *fift<'wv x&x i 

sv*t*H?Nli i>t§tfxx *afx®^ ■« xt$vP6cxi> ^ cxtei m *ix3tx xtf^xfa 
Wl ( Mortar ) «Jm3[ fxfox vftcx CVtXiTt Xfxx^X ^ ^CX XI, fv* 
'^rtt< «fsr Btf^TC^T ^ 'svxm x^l i 

« 

<ti n 'srtcart^ (Light) Jiaxtut *rirttfx xtxtxftxs *if 

%*ifT3 Z$— 

l««t*t^vli' xt^ftfe fa^tara artxcf xt§ts?ft$tfw -afx®, cxtx 

xfilCX CX«X< GFtXt^, fSpT»tX ( Chloride Of silver) WV ?X I <Wl 

xwti *wtf afi>t vfxcars §x» ufx Jtxt <a¥x« xf*w xtftti «xnx 
*rs cfefxcsra xcxj <«revtcx xtfxxi eve i fxxwt xcx cxfare xt^cx cx xtftnr 
ttp* xrxx xtfxx texx cx «wt< fs*r mi xttm xttxftl fxx< *$xtts, 
fV« *ra*tw xfxre vnwfi^ xxtctf cm xfax^x *£cx xi i 

«rlwtv *raqtwt aFfoft®, xc<t 

# 

^Xt ittp ^raxc*fa xx % OFtfft® s m v ( Sub-chloride 

of Silver ) »ixx afro *x i <i)t?rc*t caWt^, 

csfxgifa *Fm xrrcnt^CTtwr ftfSfc 

j^xl xtx, ^txi sptfrrsrtfare xix^s **• i 

■ 

l isfax. ( Electricity ) xtcxtc*! *flrW* xfxtxfxx 1 XfaX'fo 

a 

w, tfi tfa<jctf <2ixf-fa (. m *tJhi cw) i 

TfafRfav *fftre&*nr ^ i—xtntxf^^ 

TO *m-( 7 ?t^ ( Explosion ) ^ Wfo fX I 

(>) xrtt»nvnw— 

••n^xFi i <«v5r n«>t-XC»t 4fxv^ (Concentrated 

Sulphuric acid)'® 5f»l «vfo5 VX ; W1 X" "»K XOCX fx»W 



* > *•, 


i 

myff f$c* i van nfts »i»tf¥&ftf 4pm ifatifa* spm fcnfips 

ftyii 4* &«* |$s ** i 

#»n nfw t *tt<5c?r i<\ *V?t *ttw TtPnt nfas w fafara ** \ gi 
"««it»n»wo wmtnft* ft*R §nfrss$*i *fa $1 -smre?tw««c ^stra 4 $ 

$St*t « @ai tMBC'S ntfaw I 

*s 

(?.) «ltl*lt*Vrt*R = 

«*«t nfw 1 4 ^St ' nrra cm ’f? 4**r« cnfctfaiPt «tt$ wa fawn 
n'facn '■rtvnt* fcvra >w *rt^ ns 4 **wfa nn ▼faei *rtnn tenftwtcn 
o'jfaw ^fam CT^t^csf 1 

c*ni>tf^ nt^ mm urafare *tc*i fiam *fim 

tftq&faw.. itrfa fevttiR br?tc ^ntm 

fifte *ifeH, jrfa* ▼hr *nrK «tv 5 .^ni t ««fc 

^t*rrt^n» ^ifror ^ rnfan* «t*r m or wrewlur f^jy 
irfestcsR ^rentes 1 

•vr nstat 1—otfai, imvtf c^tsw tot 4 f%sif*i SunSw 

nrfirai fawn nfacar §stu fafas s^m frs$n ^fasr ^tnfan *fro 1 

(«) cnptfa— 

»*n ntw 1—4^ qaT’^f fai?n nstoi-nn s^sin ^cjtcar^ «e 4wn 
^flrc^nit^ nfai ’ffasi tots ftnftni nccnrtn ^facn n*w 

(Explosion) sir i ftnPw ^cntcn ^fawm nfa® sfa c& i wm swiffa* 

nfann $nfas s**t 4 ^n ntw 1 

e»n nfW I—'am nfinrtl CFWS, ^ nftfa^ ( Chlorate of Potash ) * 
sfafafstsl* stfinrt wrtt?r 4 *ra«>tf ot fe«cwTOj ufalufa^ nftppt fenfts 
*$m jm^r-cetTfa sir 1 

(e) «fcvtvttro— 

*rfnrow ^*nr m 1 i&i catt^^ 
cWfapfN *nror ’if^^rtni ^fsif^s ^rfcs, w$isr ui^c»i & 
fn^nra nswciw t^sfcirfaR l 

(^) ftfwprt— . 

'r ' 

** t^^ nfW-apcn HtfHfif tftffaWT ( Mercuric Chloride ) 



» 

11*1 Hfti mV* W. ttlWHai' (iodide of Pous®i*m) **t 

«W *tfo3tW CAtA A<A 1 4(3 3 $ HCfa ’Wtt'N fW3 ©*$3 «3lft'SA< Atf*©ftf 
£*3^6®$$ ( Red Iodide of Mercury ) AtAAF ©<t*tA a3ca l 

(0 StFfa f3f%33&1— 

o 3tfW l—*W *tfl*tM Afotljil ( Slaked lime ) -6 fsrltVA ( Chloride of 
Ammonium ) 4 VS* <WI A<5 \ jS^CTA AWJ At At Aft* ft33 ©Af^S A^At 
'Sta WSJff 4t3tftAl ( Ammonia gas) ft4® 3$tA I 

(«) «rrciara f3f%3®1— 

M «At3:1 I—C*I3? AA *Sf <4At At3*tAfotl>„ CAt®l ( Bicarbonate of 
Soda ) I C33A AW 4*3® At3A< ftlSjTt *Ut3 (Litmus paper) 

fanfwa *fi|WJ ©*1 A®>*< AtAA AHA 4|At *t© A^CA$ .*^ CAt$tA AfAW 4*A® 
AAFA< fttf A5( <*t*Sf ft4faft5 AffAtA ©fl AkA< AtAl AHA l 4^5© ’fet'fc* 43*1 
*jfoltl*| ftfa® *A CA ftftr® 3?tC< ©fot ® «It*I fa©JPJ. *f*W ftAfosr® *fow ©31- 
ftptV A<*tfAAf^S rt«A A1 i 4©ATC3 ftftltA 3©C3 © 3© *Mt<3 ACA1 AtAfAft* 
Afa*R ©*tfr® 3©Al At©t©,©. R®, CAt®t ( Citrate of Soda ) AtA* 4*©t 3?* 
*HrK W9 AA j ©$tA R^tAA ■HltV, C®I3A AA « At©*fofo?©. R®, CAl®tA <w WfA 
3©I® A^(< ft* I 

( Mechanical mixture ) « 3t*TT3fa<P 

(Chemical compounds )—•’*K i TAM^»i 3^8 3^t*i». 

33 &5S3 fAfol^S 3^31 <4^ 3t313f*PF dtffa 01% 33 «ft(3l 
*13*"!C33 3W AUntflfsW fell 31 3^31 fc®C3 m fAf2t«t3Tf3 

AfftAF »lWl «H3ttA^ fc* fat *WK 3©F5 $©St Aftff 33R3 *13313 
*ppf 3>3l 31^3 ’lit? I $© 31 *TCt< <4$3Pt fofafatTO 

3tf?FtA| §3tt3! fiat *Wt«f ( Mechanical mixture ) 3^31 fat *W*f 
<43131313^3! CAlf*13! 4<5$SC33 3W <2tC53 <4© C3 fat*l ff31 CA 5 ^ 
f5H 3313 §3«|fo 33 31 <43* fa-*Wftf 3©Cfc fafaTS 33^ 

3^1 31 $FB mi* I PFI 3fA & 31 ^tfA^F 33i3 3t3J 3t313^[3f 
f3*H ^3^-5 33, «13t3^C«I. Wfinw *^3t3 m *.W .'fit 3l3 3U 
*1«PS fiW *i?1t<3 WO C3 C3’m*?' 3Tft3? ,^513131 C3 C313 *ff33Tt»l fA^TS 



<rtfaro ntnj fas eg cvw gfafgfaf cglfag 5 * fcwfa'sfa *flfaf «<wft 
fgc-tg fafaS *rfwtci fifa-s qtcra i 

*9 i c*ri?gj (iron filings) « ngra 4VC3J gwgfout it»i ufai gnr 1 
*1« At fgat-Wf TMEWI <B«K Wfafl **♦» g^T* (Magnet ) fc?t* 

<<tji HpfVcsr cfiVrui w«r $ 1 * gw «ufi fts-w< ?rc® <j«rf &%\ 
$f ft® A "9HI ?§PT l 

48 *tftoi i—^tf&r« ffef«T 4*c3t a $i ^flnai araSf wta ^tPitH 

« 

i owl $?tcv arc?nr »if?® f-ifat® *fwi #tf¥?n fgf% «rtn apt ?5fi1 

gtPr ?^c® n?csf^ ^«pj ?t?i ^rftpr i jwi f tfa® (SMct ■ gtatpr w 
^Hrsi ^C5i fsfsf ^Nstv nrstii i 

^?t *m*f cw*\ fnfst ®mtg fs«i gfati w.w ^jtffaera 

^"n?i i?}^ <F?fj cm*\ i 

44 »prtei i a an '-a a m fsrfat® ^?®: <swft *tfrai- 

hchj 8 tw *tfnri fear*t *rc«w ^<r i featn imfpr <a$ $$ ’fttt’fa ;hwi *Wgft* 

fsUH ®nf?® «l P, <«rtsgi.. ( Sulphide of Iron ) sttH* *£5* 

e^fto ”t?t< sna® ?$« t >*m*i *taWl smU *tl®?r ?^pi tev =i®g <W<fa gtft* 

«*^ii f&s <t?i g^rw «tfa 

^^rt *rtP(W Jtl i 

Vt¥«i eg 4t ^h ’tgtctf c^ite 9 *tgra ®itg S'ssMrg 
^gfafa sn, *\j% ^»egg stHfafag* nfaejeH uqhh draft h^sh 
* rat<f ftvtn **, gfci c®ite -a *tgra &C5 fa¥«p¥tapto, ^ssit 
<J\m g 1 ? ^ ^trtc< < 2 tg>tf»t^ sri i *i«rK 

<? ft? « inw gsfgc® $$i?\ srWfgg ®?f3*i ^rr»rfgfarf < 2 }faRl 
«ig»ig5T gsfge® ?? i 

• i • 

*twtc«fa (Indestructibility of Matter )— 

& gl »iw TNtgfn^ fg»H 

9 <stff^ 5 tg 5 . *$ ?rta[ <agt gpww s 

gjt.^tn «flw?rm 'sifti ^¥i ¥t¥,. fas ^tgpgtt¥i«RtJT W 

w hi i «n$t cntH Htfa sttnt^n slfatn. fagwg ^ ^?i 
«f* f^l fa«*t¥' Ttg > ttlw. HCT :&m *ttt¥ 



v®o . i 

a TOTO mutt* artfas 3a \ fa* •ffh'l 

T^nrt arftai TOrl TO ct, c*t w ^rttw ftfo 
fTOfal H #TO to efts 4in f«sf ntvfnr 

to c*r ^stfaTO* TO* carfare *trt ^11 to 

** cf w ^rt <sreTOa ^ *ftrl TO i 
«* *tfW i 4*St m ^hnr-yt cfftswnr 4f?r «m ftfo fSrawt* 

sw ftfafl ft$? fro: *»fff® ^c«f^r arc cftewnt to stf *$f* &sw*f <sitc«rt$f 
T1, $f1 WFttf SCfJf St* 'Sfff ttJI TOtf I 

t 

$TO TO 4 ! Cf TOTO anti I fc*itTO 'SJTO fl TOfa; 

x 

TOfc&l Sj^TO TO f'tTO CTOTO «l«Hras TOtfVs fRfaWOT* 

5J%5 fafa~* *fc*1 ^JU TOfa^ 4 fa® MJfa fevflW TO I 

« 

•Btow *t*$ ^ on ^^1 csfNS^pf 

TOttf (TOf^) et^® to, «toi c* CTtrofl mi TO® <n» 
j&TOs, ®®w TO?® *w FtPrai TOTO* TOct 

TOi to i 

TO$( 4®fct cTObct $>to w\ Btftfl 'srtwt^ TOtn 

m *i TOTO* to&® w m i to nan TOTO ^fa^ nrfTO 
TOTO TOI, 5^ m CTf®C»l TOnlf^® ^tai 
fVitTOcTOtl *s TOm 

%fafa® 5 fsl*Fi frtrt cn TO®n «iwfcl feTOK TOi 
TOtfr® ** *.— 

*tfw t—4*3t cft*t TO stTOfi fcst* flirts fc*r* 4^ m*rt 
ft ft5 «ct* 1 TOm to w ft ftw ®*tf ^f f *tc?; 3fti ^sftanr frnt^f 
flat i nflfff ffil cf cftf ftf«f <iff5t frtfl 

amtft^ff i 

fl^tgfcsR c*rtf ftf^f TO 4 5 fft i ftf% 

<j$art ^#rt^ w ^ftrtw?ni *tft® 

%i «m to i 

*v *tlW »-ftfWt TOt^it *awft*ti ^tf *Vft itff TOi WTO 



v<r?i *? ; cwpr toj*c? «rt ft** srPut itftw c?*v 
stta i 

$*t* Vt?«f ^ CT *tf« Jf$ *!TO '»HI^ 

St^rottsR -strict, ^ttfTs «i%sn?nr »if*« ^ *fcTO 

«rf*tra sr «rtr® i &s« sr *M *rtar **pf 

sttcar Sfftsl 'rfa'i *ra i 

f» 

Ports' *tiw fW wW c*R «stffc&l to ^c»t 

<2ftet »fl, CTO^J ^Tfar ^tTf^T (*t’&f'9 ^C5tCSR> 
«?%src;ra *rfc5 ftf»te f«* srfatm TOf^f® \ 
sfr ^TS^I <fl^iC*t ^*13 «flf5ps % 5fit^ 'S SR 

C*V*I»13FR ’SFfsral «SR *f*, «w CW% «?tf^>fo 

«r rc^W fectftora sstr* -. ^^rtt Tffa&l to 

*mn «rw ?ssl ?ni *sk TO fe*i wi Tff^st. 

Thr 1 wcsra ^f%a *ft 4 i *tor <2ftf*fa 1 1%f®if^5 nfWv 
frti ^ ^ «mfro s— 


«» nfN'ij—>• toi jw 0 's $f* c^tfei sfc?«r c*tw 4*ft to-toi? 


(«« f&Si, if) 5 * 35 fsfn (*#) TOi ?« 

Tpfitra *$c? 1 tot? fsPtt* 
*3*9f«T V ■$? fer TtC* ; : $TOI 
tor TOflft? ^ «an *f?T 5 »ttc?» 

^tfronrTOj «it*Rtf» 4*ft *? 
fw «rtc*—$?tre 4*St cstr* ?tfo 
jkto <?ff¥*i tot? **i«cs ?fa« ?? 1 
tor S&lt?? 3c?? f#fcs 4^5 
flat ft-^3F vts 

TOR 4* ^ 4^^ ^^ ’fte-TOH 4*ts 

^jr, U*4t^tcis 4*ts 4^Ftt ¥t5- 



*»fM 1 


TOT? (<T) 4^^ ftfHSW »R»rt «TC* i vU-TOTf (Caustic Potash} 

TO* 4*ft *fts *nr »w<s1#* ss; 4% *W<to 4?t ^.“W^bwi 



iPTKFHJJf I 

*ttm t U-7W7 ^l* ««*$ ^ *f5-*«r (1) f#t it?! «rtw i 

4W *tfo* *f?$ $$ **5| *sr *pfinrl §?t* «** fafa# stfors ?5w i ’’tw 
ejt*Tt^n »m *t «!7 *wj i*r. «f*i *i«: (*) *w * *i*ft tw <nPn«to( 

(Aspirator) siWF «W^T <**5t ’K3W ’if?'® **«* **1 *1*1 ^fsfll *PI 

Ttf^sri ftt»t arn *t®w* *csnt «k*i *ff*t*, fa^s all 

«C7Ct7 «rt* c*ft* *t«t 7i ttetra «tp6te fa) *tF-7R7 fas s£<t7 f$f«t7 fef ft?t 
*t*i* *rsmi *1^ •arc*i *%* i *3*1*1 at^ **tf*re alfaft 

*1 ??ai srfara atf¥ta i 'fllsr-t fanrwi atfoft rtm *1* 
aaflt .(iHc*^ ?5ca fa** *t* -flat “fta®! ?5c»l <l5*t* 'S«R ; Cffata ca 
-nafata ca earca* f?9f, 'at?! *rc*w «tft ?5*tc§ i 

<fflK*t »tH' 5^7t7 *17*1 <7 TTfa* 's 

*r$ 5$7t7 w afaf^ '■ifawpra f^fa® 5^71 

-ftTt^T '3 «r»J ; u&7iC*t fafa® «tfflt®ra7 

5fat &7tfaE*t7 tstnra^ft *rtfro ’ysstt *ifW* *l* ’wfert 
’«®r *tih* 5^71 *ttc^ i URqfa® sr-fs^ *tfcfa 0 

*m<* ®fjfa « m ctw t*%i *w i it *riiWi 5t*i 

«*Wf*r® 57 ct c^R *firtt<at ^rfaftfaa 5 f*ww §5tffafa 

0 

^faf® 3 efaf®’!'® 7tf*T5 57 I 7*1^5°. 71 SFStiW 

*wrfc«fa a?c«n ^|?n ca 

*3, 'S^ »ltfT ^ffK ’^C^f S^CiTiJ >i^K 3jfft5 

I 

(Scales)—fjtHi«1«l ^r\ 

*rtW tStlT^R 57 I *157tw 7TS 57T VRJ »2tE7lW% 

«rart^ *wt< 's^r ‘cfa7t7 vw c* ^^it'T'q 5^51 *itr5, 

^ <3t7 fsT<C77 *tW v5t5t7l 3 r l’^< I 

TWn f^fj^ C7 ^1 tf'S 717^ 57, '®t5ft 5 5 C^f^^lt^. 
7 Tt*lt* 7 x ( Chemical Balance ) ^E5 ; ^51 *t7l uq??|tf«. gt*i 7 ' 9 . ^>s. 
^t7 f?l<7 ^fTT® <tt7l Tt^l .^It7 <«$7i*t ^4§1 f^ST •JWpf 1 ® 



i 


W 



«*W?t ^PK»ra ( 4 8 ffcaj, ^ ) »RJrfsT *Tcfet Tf 

«rrttcw ^ ??3K®r «itre <sm forfa ^Wwr *mn$ < Agate ) 

srfo* ca^^NI ^ 5T5T5?I sp?«1 3f=S3 JT^Tt *ftw | ^ 

fa'SC*!'?* W'-Q^ ( Stem ) \ *BF 

f*rsc*Bi («r, *f) vnv>wffo frosts <4? 

*K3 <5rft^ (n ) stwr «jtc^ <sfc cult's 5 irg&l «1w 

«MCTftF ■mfa <rwi^ fero sfa® 3 * ct «fi «rtt^ 'stfonr 

ertcMitor w.n i tiwwtai Ttf’r® #rfa <«t <3 

t*i «if% ^55 •»ttc<^f5c^ *n *ttw i <«$ «tc?r 
Ttf 5 ^ «NKV ^wrNrtws ft^ ( Beam ) 5f»T5 vrttT 

“(rtf®" toi i <& *rtf®s & «rtaH feuRrstwr #rrft farc^Ft-r 

«rfi^ (5, ?) wtf'« fctfftot* fc*rc* «rfa ^ttPr 

«rtw$ ^tf*t® <ttc* i C'ft^t'S* 'srtr.^t^f *$re fW ^«rtf*r 

f*r 5 *i ^1 m <it$ *ttm (b, 5 ) #i<rs «ttre; fcjtfHre 

\ 

*Dft ( Pan ) i M TO^OT cqfcftftte 
« ^STfat $t§1 (w) 'sit^s «tttT «w «ts|®t*f <2t<*rorfa 
Wfa O ) ftf «tww >lt«nr ^Jf ¥3 JRl^-t f?P5^ ta*F«ltft 

r 

T*m *1 (n ) fa «nW% i <rit 

« *F*m* «1 arc* lfwwr % (Indfft ) * cf«( ( Scale ) *Rfl l 

CTH *tTttf **R ^Ffl^5 *$C»t tatt* Tfaffa 1 ? ntirt' ^ ftf^rtl 



/ 


*®8 **rrsR-92$ i 

tfotto* *IWtt ( Weights ) 5t*tftll to W I 

arw fcsato* *vr *!»rtsT sji **, «wi ca fiff ®tit, 
cwm fe*t* vrtta tofte fto tfiral i w &mr faanj ®t* 

W5| 'Bjsffc tWtsfllfa 1^5 ®«t«* $f&tf| pHTWI liif^ 

'sf^^fwi wtct cwm ww 'srffasri ftrotw <«wto 
fto, <£RK ’SltnUl artfto fftf^f cq, CT ttlftffi'Sft qflM flfltS 
#F5 t 5 # &V tTfafa W< W I 

<$$ ^thr® toft*! ‘arftti^ «wni arota ^faata vftn 

«& ca 'stint^ ^ *p?*i, <ssra tow* trat fet* 4V “'trtrt 
^«rtfsf *1% srWg; 'viist «af^E 'sft^ tfto *fftqi 

ttow q*H ^ *j, •rtirfSl ait^rtw ^ to #j**i 
TOp ♦ Cttolt*!, tTfat 1 **. «lfa *wtl^l *** tot 

t-fift® qq I 

^ <rtft 'srfttfr spfrri ’fipn "»K ttto *rtt atai 

feqltos wt®i *rett3rt <ea* ufaw ^«rto* 

'esrtsra *r®i 3Fqt: w q^ri atto *ifta» »cVWt && Jtff 
« •mu ^fiwi ^Tct^ v *to 

^ ^Fftoi Tfti q* i ««r ®fiprn t*ra fay? tora Btrtttft 

( 48 ftf*, § ) to ^to &?fal ? *? tol HtPt ttftll 

«reto qs j ««r ctt fW ttft toafa to ^rfori 

fcitto* nt#rc *nr»ftt *to w t'to *tti ?a i 

'S 'SW^f ( Measures and Weights )—*t?ft<fa frKl 
( JLength ), f^ff® ( Area ) uW ( Volume ) fsnRtl 

^toa in m «wrtt are® ttt Tal ^i, ^slto ft{5^ 

*tf^It«l ^fttt ( Metric System of Measures ) ^1$ i 4^ 

•SH^J 3Ft«T C*Rt tffeto ^f, IQWS Wtff *lfiwfl 
( French System of Measures) i <*m«l *R«t 
5ic® *prti*r tol afcit <rtw i 



* W* I 


<£& ufc cirW <a^ ( Unit) efnil 

*$h® **, *Wc* ipr, «t« 5fi ^ ^*t *fwi ^^n.^ssntH 
r ^i w <nv, w, «w *1 w *wfa ^prtwt ^Erai up?* 

'StCW iJW UN f*lfSf& I *WC«fa Ut*t' VlfW 

«lt* ( Decimal ) fafali *H, ^ 

i 

** ^i, *if« «i« wit s w«r *» *»n ’flu i 
^ «t*ft^t *1^ ■> ( Metre ), bft^ni >4^ ^t*f ( Unit) W*\ 

etfU 3H; 5 fit^renit ift’t 'SS-OI tfa | •> >•, >•• « 

i.*.Wif ^Rt»f wirntj «at w»t >tt«m st*l <s¥ 

«teW ^pi ittn ^tt 3 ? i faStra* witvtrc <m osfafufcfy 

( Decimetre ), Wv’tre ^ C^fatMa (Centimetre) <sm WTK'fc* 
n& fWfrl*( Millimetre ) wc* I w *m tlftretl 

f^ns^H w*t, «r$ ^i ^ ^<01 ttii «*i 

i ^o ( Decametre ), >•• 

* 

<5^ C#tPti»t3 ( Hectametre ) <5Nt '>000 <s& 

{ Kilometre ) ^foj i 

( Area, x ) *lfiRtt, bttlKl 

nn <*tre i > fs^t* fH « > '$j*i 

> ^ ^ i ^ fafctara wtn in, -t^Mi w=* ^ar 

W irfo i 

wi « *tifa *prtc<fl (Volume) f^f^g frfrfy 

(Litre) irtw uuft *rt*T (Unit) ^^5 ^1 Htw I ^-f»!^i 

^ooo ^ Cit^fi^ln. *1 v*!^ ^trM SI0R1 *•> 

nf^5 Wt®l I 

• *WW!l j»t*t « '95R ^«0 Wi Utf^prfg «f?t 6°c 

Cubic centimetre) *tfef%5 C5t^ 

< Distilled water) W ^1 ^ ^ CH 



yoa - ?>rr?rc-3$2r i 

mm 4\ 4*? anf{. ( Gramme ) wt* ; ostt«ni 

3?f^5 i\vfa, i, ^ T*tj -s *\m 

^Tftt"t *11? ; -hr 5JT1^ 4^ Csfr-STf^ ( Decigramme,) 

yzs <snt^¥ u) 5 * cs$?strf*r (Centigramme ), <sk? T5 ho 
4V f^f%5triT[ ( Milligramme ), | *W*S if*! StJtffl 4* C'S^f^nt^r 

( Decagramme ), sntt^ 4$ C#ffiirty ( Hectagramme ) o 
4V Jffq 3fJtC*r 4* fawtStltH ( Kilogramme ) a&’STl «TtW I 

OC's y\m (I'Uo ftfafaiM? ) i£i^ tf^gftarcJnr 

'SSR ••b'SS 5}rt^ 1 ^» p |-'Wt<3l SWiT fa<9 

^t?tffc*f?r ^it«nfr.¥ (^ «rtwf^ 

Specific gravity ') <s$ m ^t’Tl 'Q'l 

> fif5t^ 'SSR m | !ftfc5tEWCTJ *lt*Rt*tft* W* 18, 
3£$!Ttt O’C 8 Jf*57 JTt^tWJRf 'S’SR «x -oVSS 

« V*«b-*» Strty I ’flt^ CTfffa J&C®T 
% m tW ?* i 

'SSft^r 5f5f ^ (2f^t3 ’tftNfal $3, 4^9 ■Hfa <S{Tt^ 

( Gramme ) « C5M. ( Graiu ) Tt^ltSl *f*ral *ffafF® i 
1%3ZV «sr &.wi w $Y\\ -sw^ ^f?Ff ;. 
f*d5^ •tfiraH 'Sf'ft’nh «pi^ 5 i 

*£?! 'S att* TO *WW *rfCT *fa- 

ft« i *wtf <2t*rt=r^: & «tc»r f^, *wi— 

1 ^I-^frt«f ( Elements ) I 
' *? I CTtflfa ’ffft’f ( Compounds ) i 
- c? w fic?r« ^%i «it?i ft? 

•rlj *wfw*tc*^s, CTtf»i¥ ^1 Tji-*t«rW 

srfoJtOT^, w&i ^<, c^^i, <?rff, ■ *rtw, ^ «r§f% 4^ 
H*i-*twt< i" *1 ww «itf5r 



*Wt< I *0® 

i f’rs'S' qtfc* *1 c*«r» fcw »t#ft 

Trffiftfc IttY I 

CT »IY»I »lWl«fc* C*tfiRF *1 *tf%F^T TtfStCHT $ Tl 

'sretfa^ ^t-*wpf Tt^C'S *ttra, *wf 

to i GTTf?* «fwr^'s\ 4v?i *rrt<’ *, tai *tn >RWtcir 
Ytw« ^csr^ toy $31 jjn-^Ttctf fa®^ #rl TO, TOt tffc- 
*#TO *ffH TO1 efsrtfhp-s i TOai a ?rc«i < 2 ff% ffar 
TOs ftf-ts ^ : i ^tsrs «a^5l aftPfY *tTOf * 

StTOfrf-etfTOl TO1 ^TO* C’Tffs^ ( Sodium ) « cYtPM N 

( Chlorine ) TOY t Y3l TOtY *ttt?T I Yl 

^TOfTOlTOfro if* TOi. TOlfa® cftfllY *wW" 

yI w \ 

<s toj* iro^i sjji-TOtf YtP?3 ftsta?; Pm chPtY *nrfc^r 
tojI y*i TO «rl i ^TOR-Prwtcsra ^sfTO TO® y6TO to 
'YlPf® fTOTOf 'GpR CTO CYfaft CTtpRF TOtcf TO'ts *«*1 

3ji-*wW'^ towy: & P® - ^, to— 

I «rf^ ( Metals ) i 
I ( Non-metals ) | 

y<, c**ftf, toi, c*tt&tf*WY. stTffespr, ffa «!*% ^ *rt^ i 
y’sy'sPi Pro* Pn»rc ti «ra -^ttff<f &z-znm toj^ *m 
«rf^ TOrctM *if»F5 ?? i «rt$ TOas^ fora Ytt g 'TOtoTOtoiy 
(Good conductor of heat and electricity), TOSY-'^TOHITO 
(Lustrous), «?T5? ( Opaque) &ct<Tl siftt W^TOTO <YCW1 
GWC* Yt#f ; Pm Y^YSpI TOJG 4% »IY*I W 

<TOfCY TO—ftjl* Ytw1*IY ( Arsenic ) $3Tfp t *thW 

fr^« m*\ (solid), totorw TOttf i ■•-•• 

.:. <4 ^jpwtefa **>«$ ytar ft?r> <st*m. <^t4^ 



{ Argon ), ( Helium ), fsMft ( Krypton ), ^^(Neon ) 

tint ^}hh (Xenon) HtH* *ffs»l JjilH 'srtfafi *^rl Httrfa 
*»ti tftfWCM’JI TOJ ▼STOpI q/fc H, til^t WI «fl*R 

SSRptfoPt «RTO TO t '•muTf^ <2T^f% 

nFt^H, csrtf’R (Bromine ) h1h? ^fMWsf ft «W 
^fror^ fftcftw^ < 2 t^f« 35 *n«rt«f«fSr ifan'to TOtt*wf*fa 
to i 

'S ( Atoms and Molecules )—^SRl 

Ifi-Wsfre *n5£s «Ri»t ?ftc« *ttra, ^st^rfsT 

<£tC^T^Stc^ n?5?t^ ( Atom ) TO i 

ns uft a ctotsji *t«rtc<% *nrat^TOs 

«ttfTO 'TfCfl Hi 1 $$ Hi *tHHt , 2(<«TOI faf*!® ^ 

TO j <£\$m *f?ratfl5 nHStH* «t^( Molecule ) TO I «T5«4H 
<?f«{1 Ht$C®C§ CH ^»l-*ffftc^a ^ ^J5H TOf^ *t?THT*( I «Q® f*H 
*RRtH ^faTOfT HfaHl «rtn c f1 f§H; 4TO CH U) 5 ? 

^5t H^HtTO ^Tt33 «lWt f%®T «0 I <4$ 4* ^§tT*T5* 

Wtc* ( Electron ) to I tOT$r(«fa 

<4V, <W< «jTOfaTO H%® *ttra I H? 5 ! 

( Radium ) tin ^sft^*l ^ I 

TOsfa utTOfn* tspri •nwtiirptt *tsTO fa*iH TOlt to!5® 

•Htt* i 

cnlfa? to ■, ^ $ hi ®t®tfap 

»nt TOi 1 

f^ (Chemical Symbols)—HfH 

fitfTOS nfsffll IfatlfHHF 

Wf'nfr Hftfft* fSOJH *ffr HtfwttSH I «<fc ffc OffVt^ «p- 

»wt«Nf»i **i artbw «rt¥*ni <*«Rt «Nh « , «r® *a*S& 

Wl ^ W JtftTO* f&* <Sta® ^ffCf 1 O TOftTOH «Jt¥ 



w i 


v®* 

O fijfttFft wif^cspi fill I K f*lf5tc«l C*mw\ *Ttt* <4?tl 
^ K c’lt^tfrosra *ntffa *rR ^TtfaRR* ( Kalium ) 

<W ¥ I fir?, ( Zinc ) fafrra ?|t»I Zn fiifaift K®1 I ^1 

*ltcffe* fsa? ( Symbol ) <*R1 te«rfa «a?5l srfa «w 3t|- 

cgtcsrws 9 t<Rt^ ^Fcto «ti ^rt «ttc? i 

«w»t CTff«r* *rfr cwilc® &&i a q*i- n?t«f *w 

ot| <r$ Swrtrofai ft* Tifit’fffn 

fi|fVc»I «R?Rl «TfC? I TfastUFffa* <4?§t 

dm Wtf, 111 ?totWPl ( H ) < 43 ! OFtfVL ( Cl) (Hi rt ^ 1 - 

^t*rtc«hr TWiPr? *Kartwt <a| $ ^* 

•fotpft ntwfV? fB* *tmtft ^Ffiwi faf«rc»^ tfltyfqrtft* 

?«ti —hci i CTtfst? <wt«fa ffe^w ^f^*n 

( Fomula ) ?c»l; HCI *tlt§TC3Ftfa{ <sfara<r ?Pfe«l11 

& ?1 'srstft 5 ? api ^1 c^rtfil? *rc*fl StJTfoft? *KRN 

awtl^s s^®i *wt*faf>Rr *itc?fw fo? fafasi *rc»n c^t^t 
fw? ( + ) fare w ; Istre <$1 ^rft ct *wt*Nfara 

♦TSIHt^L <5»fa5 Jltfawi «ttf^Kl falfare ?$U$Uq. I a|W*tKT? 

It^NPfre «8fa>-faRrl ( Chemical re-action ) I 

?t*rt*fsre <st^-faRrt entire $t»i « fcvi* 

<4?§t JR fw» (=«) fare **, *R1—H^+Cla = *HC1 l 4^*1 

=J!«t$ret5 <R ?t|tistw^ « C*tfat«ft *RRt^ •W*f* ftpps *t|- 

C^ttSFtfa^ tefre, ( Hydrochloric Acid, HCI) ^C3 l 

cq^% URtrifa^ jtftan (Chemical equation; ffal Jftrefa StJrfafaRf 

■^fas-farel eftfafa <rtc? i 

»rt??rr«ff%^ <«*? ( Atomic weight 
Ta i£fc^jc^n fVwifnti ’stt wftii nmt*tf^ 

w vz* i ♦ 

^C5f^ n#c*W *t\ <Wt mft«^ ffiwW? 'arfw 





*s* 

w ( standard ) *f*wt TO » 

ftotww* *flrctu «t* orfof3$ > (H = v.oir ). farf%| 

W I «Q^ * ^ftw C^t=T fKTO WTO f«t1 *lt I 

wwnr 3*1 *t?tcf* nrotiji «t* sfostwpnr ’trotter 
<5ttTO $»Rl frfff® afatcs t *HFN fffl swift® 
« «rf*wcro *irotl cfastwcro TO*rti «re*W vs» ^*1 
'sift, atfswcTO *ttrot*tff v w* ^ ^froi ftfe to i ^ 
f*f *T*»I <*)*§! fsffSrfe 'Sites I 

WWflw Wf ( Molecular weight)—cqtf*t^ *Wt*f « 

a sjsi-’fatf *t*1 sfffo, 'StStftcTO 'SttTO TOfr Sftrl ^ 
dtfa* wtofa arKfroF 1 toi eftfsf^' 

TOtf; * *tTOt^ ^ttCJtE»R x « ^ TOXtH, «*f%CT=^ 'TOTOS fift* 
Hfc*i aw to i artTO *rrarf%* fs* H 2 o; ^cyfwrcro a. 
•fiPtflJ «t^ % ( > + >=■* ) <TOt siffCWWH > *lTOt*t* «tfl **, ^TOt? 
wm * + ^«**= i 

«tf»l^1— -fsTTOT w5l 3ji-*trMa =rtv, ntgrfo* 
fo? « 'sMfaTO ’ffTOWfw wro* «brg ?$»! i 


* I «Mt$ (Non-metals) l 


f*l *wtf 1 

Elements. 

» 

TtsfWl srN i 

f5^ 1 

•ftwHft* 

1 

(H = Vo ®b’) 

* «ri%l3Fl 

Oxygen 


0 

Wo 

*K 

Hydrogen 


H 

V* *b* 

V 

* srt^cStcsR 

Nitrogen 

TO^fftaR 

N 

Woolf 

♦ tmk • 

1 

Carbon 

'swta 

C 

Wo** 

* «ft*L 

Boron 

i 

B 

W* 


* »«« tltof mtntfVs i 




35 i 


>8> 


35 1 

5 

k 

Elements. 

*trM *»tn 1 

fa? 1 

Wl 

(H^vo**), 

r v 

Silicon 


6 i 


* *!*[** 

Sulphur 


S 



Selenium 

1 


Se 


cfcftfcfinr^ 

Tellurium 

. 

<513 

Te 


* *F*pRt 5 

Phosphorus 

« 2 p^RF,?H^ 

P 

^’•8 

* ^iwT 5 ^ 

■ 

Arsenic 


As 


* S^fH 

Fluorine 

*tstVF 

F 

«*# 

*: $Tft*t N 

Chlorine 


Cl 

1 

v3<t.8s> 

* CStfiR 

Bromine 


Br 

SS’S* 


Iodine 


I 

( 

• 

ftpRIH. 

Helium 

* 

He 

l 

t 

8 ** 

«rNfa v 

Argon 


A 

OS’S 

13p*tj5=l 

Krypton 

\ 

Kr 

f 

fe-VS* 

jftw 

V 

N eon 


Xe 

• 

X 

Xenon 

_ „ ■ ■ y » 

1 

< 

Xe 

1 



s^rrwjar i 


> 8 * 


^ I ( Metals ) i 


3*1 i 

Elements. 

Tfatsil ^ 1 

>rlw 
f&? i 

W5 I 
(H =y,o]y) 

* c*iM5nr>( 

Postasium 

hfBpf 

K 

'SSr*# 


Sodjum 

■r*p* 

Na 



Lithium 


Li 

^8 

f*fecSf*ra^ 

Lutecium 


Lu 



Cacsinm 


Cs 



Rubidium 


Rb 

\?<L'8<L 

* e*fkw{ 

Barium 


Ba 


* fofatTC 

Strontium 


Sr 

TrV'toO 

« *jtnf*ra^ 

Calcium 

£<<2fa 

Ca 

89'0<\ - 

* ^rtotf 7 ^ 

Magnesium 


Mg 


* «aTf*rt=rs^ 

Aluminium 


A1 

*V© 

^ntwni 

Gallium 


Ga 

<*•*> 


* 

Germanium 


Ge 

n*<t 


Glucinum 


. G1 

SO 


Zirconium 


Zr 


«tftn 

Thorium 


Te 

W>« 


Yttrium 

V 

Yt 

WOO 

MSSM 

Erbium 


Er 

v*»«n 











Elements. 

Tlrtal *rt»c i 

ft* 1 

W 1 
(H =? v#*v) 

^nrtf J nn; 

Europium 


Eu 



Ytterbium 


yb 

t 



Scand ium 


Sc 

8 <r* 


Cerium 


Ce 


•otan^ 

Lanthanum 


La 

^>‘0 

fSTOSl^fij^ 

Neodymium 


Nd 

'isw 


Columbium 


Cb 


* fa*. 

Zinc 

<F5l 

Zn 


* 

Nickel 


Ni 

Wr'tyt 

* C^‘$ N 

Cobalt 


Co 


* 

Iron 


Fe 

et'b-8 

* *risrtfl«r x 

Manganese 


Mn 

<t8*&0 

* <SFffW[ 

Chromium 


Cr 


* 

Cadmium 


Cd 


* 

Uranium 


U 



Indium 

1 

«. 

In 

«8*tr 

* ^*tt* 

Copper 


Cu ‘ 


fa^sttPwn 

Disprosmm 


Dy 

y»v* 

• 

Bismuth 

> 

J .— 

Bi 

> 

^0»-0 
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Elements. 

Tfsrfqi srt*i i 


i 




tNf i 

(H = >••«*) 

* C*l^ 

head 


Pb 

*ov*o 


Thallium 

-> 

j 

T1 

*08’* 


Tin 

W '<1 <m 

i 

§n 

1 

^V«l 

* 

i 

'I itanium 


Ti 

S\r"& 


Tantalum 

•* 

Ta 


arf*wj«^ 

Molybdenum 

: 

Mo 

SVo 

* ^jsr 

1 Tungsten 

i 

■ 

t 

| 

W 


'STtcsif^^rs^ 

1 Vanadium 


V 

«V0 

* 

Antimony 


Sb 

^*0’* 

* Vffi* 

Mercury 


Hg 

^ o d*^9 

1 

I 

* fa*r»t3 

Silver 

oiVii 

Ag 

l 

^OVMr 

* c-m^s^ 

; Gold 


Au 


* *rtte^ 

Platinum 


pt 

^4'*. 

•utwfoi^. 

Paladium 

» 


pd 



Radium 


Rd 

**>’<* 

srfefa 

Niton 


Nt 

W8 


Rhodium 


Rh 



Ruthenium 

j 

Ru 

*6 VI 


Osmium 


Os 

>aO'» 


■-• . . - ... 

< • i • ii 


1 ' , 







_ » 

Elements. 

V 

?t*rt*ii mt? i 

lira fern 
Tw\ 

*IW^ 
w? i 

(H == v • *v) 

r 

Oltfl?? 

Holmium 

i 

i 

Ho 

VW* 

f „ 


Iridium 


Ir 

iSO'O 

•cafae^fira? 

Praseodymium 

1 

Pr 

* ^80’* 


Samarium 

i 

♦ 

1 

i 

Sm 

>*0 # 8 

mfa?? 

Thulium 


Tm 


■emtmtfafa?? 

! Gadolinium 

. 

Gd • 

*€«"% 

iMf??? 

Terbium 


Tb 

Seam 


CT 11 s *! SftCT* *ip& ( * ) ^ TW *WW-** f 5 »**fc‘l 

'Wtwi$ imt* *fwra cite *rr«iM 1 i i 


Jjq-qiftsf 1C11 <2t£1 ifiim £113 $ Stl it? j 

*na nfipitc®, cifacm nmi it? c? 

-«±tff3 >Q ?*$ 111*1? mi 4 3^3 eii-stm $^cm' 

mill it? *Tf^ I ^ ( Crust of the Earth ) iwj ■« 

■fafajR ^mif??* *if?j(rc e i etiftfm i isttmjjp » mmr wi + mt«t 
4it £ifm « 3V5f it^tm £ti? > mN ^facsR c*rf5*r« *tt'S?l it? i 
§i%? -3 «rt? cw. ?t?r TRt«? 

?1 ?c§tcsr, srftcfrraf*, i%«r ^Fm *wtn? s*i-*mt;«fa 
f*rmt$ «m 31 m i 

«jcif c? ncffm* fk?? fcnw vbi ftitts, m'fftn 3*1 *wk#» c? 
c?m*i t*mf% ?tn *ttc* itn «rc*, §?1 mi 5jn *nfafii > « 

•fc* n^fii! 3 T 13 fstfw^ *&#i *tw i 0 fnPron c?m fWi*. 
mtn jtci, mw«r &?fi 4* *nwt4?t mtiff? mt? fall mire t 



: >88 I 

4fw *riwfw fk*a cro ** *tts «rrc4, st*i ?|c»i ntwi%^ 

*wtc«fr vsssfii wt^ntsi ?t>itif*r» >toh * 4 , 
f*rf^8 «$4l «|ft4 I H. 2 0 f®lf*R?! ft^tETO* * *BRti ■> 
^ftwiii’i *ift« f¥*is i 

?t*tt?f*(^ finw-np^ fe * 5 *&*tc*«, 54 41 tscst- 
ffa 3jM<rrt fiPrs *t*i 44 &I *r*rt*f=r4 dtfa* ^ftra to 1 .*»» 

ofapfofa? *f4*TO4 TOl CA 414+4^4 f*l®l*T n, st*t 5tf*t>l 

fs#i| %CT4 «S4fa 1 <4$ 44*1 fatRC^ Laws of Chemi- 

cal Combination to i Wi fs=T^t faiR «iW 

jtcctoi 4<hi 4sf44' ; 8»i fsnrsjSt wpstw 4f<$ ®t« 1 

( •> ) 12 W 4 falR*! ( Law of Constant Proportions ) <sf— 
The same compound always contains the same elements 
combined together in the same proportion by weight '5(?ft«; 

cvto *t*rrtrft* df^ C 4 444 45 3 mft?r 

% ^ 

fo’fa t;>T4 TOT $ 44?t 55*I-*Wt< f%tf ^ C4'R 5191- 

t s 

*W 9)tfTO *ttZ4 ill <S4t $ 44^t iSfttgT^ 44^ 

f4E"l4 'SBPPT fsif^l^S 4*41 STOI TO I BJ9I 

4*51 c^fppp *wK ^f%c^ « ittoyrw* *rrtv sfcUt 4taffa* 

^T-*rati:<a siJrfofw *ifa*iw Svt* 1 fcTrat^tra 

C4 CTO 5?C9|4 *t*Wl 441 5^4 4l C45T, ^5t4 TOT *t%«R a 

41^45 «t*t4 CTO Sfl-’W’f $ ?f C4 511 44t 5JTO f4«W«l 
4f4W OT41 *>t^4 C4 <8lfSWR WS tr <3t?f 44t *t$£§tOT* 3TO •> 
SN *fo*»R| fifos ^41 S?91 ^*ist 5?4tES I t?[4 4R <4*fl *ffiRtW 
4 ^ <<$ faPlS $f4l ®f®T rfws *ttr.4 511 I 

VTt^Pnm 4t$ « *%SR faf^S ^41 £*l tStSS 44 1 ^M* Jfaff%4 

fs^ CaO ; ^1 fqf4C91 ^ 44ft9 C4 41-f^fW*R ^4 *TWt^«lfilOICW 
<<34 *Rratl4 f*(f5q® -?5'5l f 4 ! (2PJ-5 TO I 43^4^ ffiRtfl? 

t 

<44t •BlfeTOf WII? St* Vts J 4^‘4SSS4 4tRl- 



fto l 

* t ‘ ' 


* 8 * 


fjfSR ww so *tu * **rct* >* Wfj 

' ' f * 

,W1 <sfc $t Wilt* 'SfS’Tt® ^JTttf ( 8. J Vb) &SOT fto to®^ 

f ' l, 

to, tot git* tort W»i» to® to =n «ot* |t«ni 
spisn ^rfajto; « «i%^ «m c^r \»i *twM tot® 
toMl i 

( *) fast* fto?t to*ft® Law of Multiple Pro¬ 
portions to *ffaffe® t cal 1 ftofta toNfr >K®1 ca^—When one 
*elernent unites with another in two or more different pro¬ 
portions by weight, these proportions are simple multiples of 
a common factor. sstfiRrt Offers C*I, ajfft ^jMUrN - 3fl- 
mfaU Jiff® s tofssi toapTs < 21 = 3 ® 

ffit® *ftC3 I 7^3! ofef yfa *}?Wl tot® *rt^ a, 

c<rt*T «n*Sl ^sMttrrto h^« ; 8,« .si ®t®tfa* *nto ^to ’tfto 
«M* >]»!-<Wto Jiff® fto® fS^t® to J^q faf®3 
fetto tot?, cw so i j'9 SO., i <a^q <ato *tfireh <'®r<t^. 

west >9?. ®1^1 ) Jiff® «?. (V5 »X?) 'S 8lr (VlsX'O) ®T*T 

eifatBR Wfto fto® toll f®3 *rtftapfa to ttof® 0$® 
toto i «re«af m\ tot®t? a, *[iiwto® qwn «t«w 

c 3 ? Cf fJf to® 3 ? (Multiple) atai ®1*itafsRf fat* JitJTtfir® to® 
qtta to®^ c®t«r f»-f f«s[ dtf*r* *ratto fto srft* i tofa 


«w to a, ’nuu^^®® 'siot fasten qt? fto 5l ^ ’nurt^ 
f»a atw TWnfaf fvw >rto® to® *itnr sn i 


. tolW « qtttfe tW^ f5rf5|*» to £f W CTlfaf ^*Rf ff, 
afttin ^ to («nfa * 


strife •®w > to*0 «rf*wtfnt. Jiff® 

to® to ^5llto x (Nitrogen monoxide^ N 2 0 ) 

V 

am, fu t ^.m.inii jrf^tcwni Jto ^ >«nwi 
niRt*^) toim ftfiw tot s»t^to v 



OTRtf-aja I ' * 

.(Nitrogen di-oxide, N s O s ), 1 WIWWW 

=Tf^cV ttWXI 8 V «W ( 5 *8 W* ( 8 W, V* 

14 ( „ 

-QW.W *f*ri twt»w arftc^toH 

Nitrogen trioxide, N 2 0 ;t ), srt^fttR d5S«T$«„ 

< Nitrogen tetroxioe, N 2 0 4 ) <a«k srf^c^tlflR C*l^BTt^ N 

< Nitrogen pentoxide, N s 0 3 ) stfspp site's f*qSt ffefffea c.^fr‘4 

few* ?t?n <rtw 1 ce^c«i cw «, <n*pf 

A 

< «*w ^ »r*t) Hi^c5,k^c^ ufa % < Tra*iT e tfaiP 


«8?TO («*<#* 

j<» 9 ) >’, *, '0, s « < 

m *tfwnw sj^tr^prst ftrf 

*[t3TCS, W1 :— 

s?t$0> 1ESTC 1 

v-l ^ 

^faWTC 1 

N s O 

*5r <®N 

Vb (>>59 x ')) 'St^T 

N,O a 

*v m 

^ (■><» x »> m 

N.O, 

?tr *f5f 

8 V (VbX'5) ^t«r 

n 2 0 4 

*v 5®K 

b8 (VbXB) %t»l 

N*O 0 

5 b- ^5ff 

lr» (^ b X 2) 55t$f 


i*> H ^1 C*m wffcwa •ifirntw Jifi^ 

fsiffr® *r*mrfsrv otft* aw* *itn * 1 1 tru ^nw? 1 

TSTferSw* SffH ’WI3.-3T? (Atomic Theory ) erfefrs i 4t gt§t 
Vrtor-fwtOT «I5*I fefeW 5 5t*!rtfsw-fawl 

^*tiT# ttfli Profit 1 

( Dalton's Atomic Theory )•— 

ws ^i-*f<rfsf ^ w *rewt^fr toi *riS«, *5tcrft»iw ^ 
^Ttrn st<r **1 mn *n i ^ *rt wstffa ifi «wtrt* 3*c«o 

??, s><rc$ fcWtora wrti<tf*i *ts"n* frf*re 

a$Sl «rft* 1 ■•flnt9pf*n tfafaPf 5 ? (Chemical affinity ) 

Stcral #$»i N«rc vi <a^ fafa* 



jrwnrfSw f*nn i 

crrlfa* «4 Rp 5 to i fsf* cv, rss finr 

*nmtn fsj fwr «nr 'sites «««r. grtstfl *nratv» «tcw 

(’imt'ifa? wf* ) *nrtt« W 59 ; ct^vv 

3ji-*mc<9 nPraPtfa^ wctto *rctofa ’rftortfst? ^I'Q 

( Combining number ) gsfl 9f9 I f-STSU «!W fa®®* 

$9 ^ €*191 WT*|9 WTft* ffal Ttotsfa* fWT Wltffo ?^5 

•itn sfl i wt *$$l g»r-w«l9 fwr 3&*tfas jpr, 

hr* -swPrc*™ *twt*t *wnni 91 'sretfa* *iwtfli 

nfrs iato JiftfSj-s *W fes fet to i 

<o) ftfa ftuftwtwHtos Law of Reciprocal Proportions 
to i gt5l sp-'nrrt f % q»i-*pftc<f« sift® (A ftftfc *ift*tw fafa® 

59, ®*5t9l fsiftl® 559t9 W9 <J? .49*^ *ff?Rtt«l "Wl ^51- 

*« 

ftW9 $f*j®r*9 «tg9tt9 farfirs ^91 «rtC*F i $«rf9?tc® ^ ftg- 
019 9*551 <nt:—The weights of different elements which com¬ 
bine separately with one and the same weight of another ele¬ 
ment are either the same, or are simple multiples of the 
weights of these different elements which combine with each 
other. C9lfOT9 9t^ W.9 <3T<f, ««■« 'S^ s T?r aFlflH„ 

9Ttt99 9f53 <OT* *5S 'SSrOHI «Ttt*ftOT9 9ft<5 ftf»T5 59 1 

<ato call's •rft'sffcsiw ftfii® 5$i:9, ®*rsr o<r<t «t<T 

«wpht cartel »t*f ««*» ^ftstos 9 ft® ftft® >fc®t 

5$C9, 5?t9 959 C9% *lf?!9tW $5t91 &5t9 *«(sft ftfa® 5^C® 


*ro m i 



fofar nfin w i 

'sfesR ( Oxygen) i 

Jttwfsa f&* O. *it*sr«fl3a w? i* i 

>118 fter^f fas fa. 3* fjsf^ aft ( Priestley ) 43? ><1-1« Hfcltaf 
%[ ( Scheele ) Tt^t*retc^ 4© sj*i-*t3t«f *itf33;t3 *£3* i * 

^*tfafa 43? «l*f3T*f3 >jfJ- 

nrtf wr\ < 3 * *ift3Tc« ctia *«n m 1 ststts 

C3S 1 -^ 3W *!^*31 88 5ft® 8lr *t’f, SOT » 'St!fa3 S)r.«)5 

ir 4 s !* 3fttT « »ir.5ra sic«n *fai«R fasnrfa 

- K 

wm I 

i—3t\ aw «rtfac»r« 

35C9 *31 3t3 571 i ^1513 *13*1 4$ C3, 3f57! 

fe’tt'Tfa STffcSTtSfa *9 Jiff® W.5? fafa® 53 *11 I 

Slfwafa-afifa 5^® '®TR31 ^%®W* Ji^C5 «1{f% ; 

dlf sfafa apfttffa 3W1 C*!tfai5 *!l3if sisrfa'S, 43? C?Fft3$ , 9* v *»©{*! 

5113* ?t?t *twM <£t«Tfa I 

13 i c^iift® *rt3W wit's 3?t3tc3 fatal 5fai 

«tfat«R ^<V3m *C3 (,®s *ffWl (Mr<) 1 

. ^3 I C*1C35? W v ’luTT.t ^§1*1 (£11313 *far.*l §51 fatal 5531 

^lftrc^3 fatfs 53 I 

*• nfP5l I—45?r nj1*!-3C513 W cyitS©, 93^ n&tc«!3£< Stfasl ©St*t 
«KSMf *3 ; *Wfa&t 33 5?3l afctS StfatS <43? ©31 33C35 .qaSt aifKF iTTfa 

Ms 5%C3 I 4WI <43?t «lf335 ’fH’WW ©31 *tsto1-3C»t3r 3W as J 

©51 *t*K «t*5fas 5lt3 t 

«• 

C3Fft3]> «W„ *lfct«t, Wf*t W3TW fatal 3^31 C3 'afalWH WitTO 

*C3, ?5t3l3^ 3?’°*tt:4 3H-*fat*1 Tfa: Stefas 5?31 | 



* 

(Manganese di-oxide, Mn0 2 ) J Tt 3 t^ ! 

c^f5fjp stftflft^sr^ <ctf « «iffcw?nr fanw frvfor 

^ *Wsfa > «t*f, s -at* CFfcafe ^ ’fiJtw ^fifs fsfat<5 
*f«*| nfSIT® ClPtC^I 5§C5 *lt%C5R fsfifo $frl 'Ttt^, 

<s)W ^fftCSW (2T5C5 $n?l & *Wt*f 4^C3[ ftfa'S a&*1 
5*1 <5? ejfiRfrS 9 tf^^ s T'’ 

*iwSs s* rn.mo t?i ciprc^c^g *\fks m* «itpwti *w «t*f ^KCTtwr 

$-& *Rt*fa? foam nSEW JJw)5-5 5fsi I 

^JfSff^ (Catalysis) <s^ix anT*rr4ta„ «tt- 

‘srartrc* sot ct w *tol <*$ ?t*rc ^tfa? ®f, ^WffMwr 

(Catalyst) =5^1 

40 ’tffl’K I—4*3) *(S"3”tia ( «t ft*, * ) CftC*l>. «I«F, -a aittl- 

^sr„ Treats 1 nnretti ftfefs *f**i aw i $^St w ^ts-snr («t) 

3 \v$& Fsfaa atai f'-il* 35 ats *1**1 aw i c*i)? f*f1« fat^' iitwa (■*!> 



«t fsa t. 

%na ^8 *m* *1**1 ftvwt Hfafe. a; ^ alf* xtai fc«H aratl aw \ 

* 

4*% anasfi *waw ifs-ntcai (?) ^ nfaai *n* ^*?t «ra*i< nra (?) *t*i 
fiw$5 afiwai f«flf s *a i ; $*wr «cairt 4w<s: ■*nrfir» *t$, frfa 

nta ; *tc* w a*an fan ft** *f%e**[f#r 



w afirs« wn \ti itii tfjcr &n sfiffl $&H), m S* . 

sm f*nr^5 *ncw (5) ?mj «wn ante i rnn^ «r?c? %rapa *fiw 

ntnnr ?mi irfirs *tc? i 

«* l C Barium di-oxide, BaO.> ) srfc* 

*fTtC<? <*tr ?1 Tf^ *1%3RC?' ?sf?Yl ®$C$' 

♦ftll» *Wt«f ^inf??' ^33 $?1 -3 r^tl ^fw.^ 

rfcffe ?t?t ?t? <4?? 3*1 c?f??r sRffftre (BaO) rf?*re *?, wl 

BaO,=*BaO + Oi csf??^ «fWfa 3 

*H sr**i -«f??i -*i=nit«r c?r?f^ 'stt-srcrfcre rfrrs 

?* i um*t ^5tn <2tc?tr ?*f?£*i BaOcj rijrara ftfsst *$?i 
(Stiffs ^c?r i <&t$m «rr^i *tf?w c?fa?r vstf- 

?&$, 33 #651, «lff[r.BR (2f'g r 5 3^3 rff? | 3fr 3F* 
crft al 3*f??1 rn ar^-stn ( Pressure ) *3 C3»ft «pf?C»|® 

* fiwrt rtrlfo *^r.3 rtr.? i 

8 sf i 'sfc-?rcrt^ -st*f* r^r^fr rts-wr#^ 

atw CTtPrv ^3$ *$cr *Srw w.h i 

X t 

'SffacsR '2W5 ?sf??t? afSftgf ^C 5 ?^ (Stttsft affttf, 

'aw 4 *%sv* 3 t*r? fccstr ?s?l err =ri i 

'S *rtf (Properties)—af^ewr^r, <9 Tf'ffta, <*^9, 

rt?% *nrf«f i rti*rc*ra t?i fafa'ffa?' (VW* ^i) «tff i 
rtl^fcr? «b- ^fi atf5r?f sftr ^ wir*c 3tr-?t?t? "&m 
r*s^ ?rf??t '8tj%8r^ ?t?% ’zh’# ■5?rt?’?f? rfsrs. 

mrt ?&?fE5 i 

<mt*i ^ c? fci w-mdra r*ft3i *t* h 

<4«f® ^Tt«Fte5 'ft??' (Supporter of combustion) vu? t 

^?i •t'rttf rt? aiffl rterter *«*i ri i n^c? 

?wi atsfff?? •nrtrf’ ?<rc rt 

fjffccsrwfl rft 5 ® ri? ff$ « 



w <4^t cn^ *ifa»rc *«wnr. 

t 

*r"*m 55 C5, «r*ira $st*f s '•iftsit* §<*!f flit 
i «ti too «tftRwsj wi vrtfaw *ti, S5«ii <a^fa c^t^r 
53$ 5* 5?« *1tf5l a Sfl 1 C33fS5 5f5* *W«f I 

sffa t <sw 5fi;3 •> Br<r srs sfacw* wts, 5t55 s ^ 
srtScifrcsR ;im «n« 45 ?! 51 - 5^5 c*ftfa* *\%\< i ^dftcw^ 
Pfcw <rt5* *n ?rw *t*fsf ^ 5 , w^ 51^ 5W jjfas ftfws 

sftfa*rt5 ^t5*i C5, ts^rsi 'sfacsrcsra sts'g 5tf5*i -tf^f 

*$* ^tfaa 55 I 5ft 5tl5 ^°tM* «1 *lfat«R 5^, V5t*1 

5 tc®i 5 { 5 % Tfe? n«rt«f *nft ^ftst *w nmr$ ss’tffa® 5$5t 

5T$a I «ft5 C»C55 5W «1%:8R f*5S5 $$ W-faTCl 

(Slow combustion) J^tfas 5?F5C5; 'STRTctr* "Itttfts $3T*r 
<at W-«rflHf5 5T3 I 5ft 5fl^ 51^5 <*15 fa| 

*n 5ffa?, T5f51 5 $r.?f cfltfsFMT W-ffafl ?TC^CW 5^51 

■nfar-as "f!si swsfftf f?s a, sifts ^Tc»i<t swjt «ifatftw 

5?fa^N C«i5 5^51 5tf 55 I 

5f5$ nfftc^ 5t^t5f^- WltC’f C5 ftp5l ^*[fa5 55,. 
«T5ft5F sffaflBR’mftt ( Oxidation ) 5*t5 I «a**T SW W §5Tftr.- 
« «Ifwt5* ®$r$ 55, \5«R *5t5ft* 55 J T- | 2ff3p5l (Combustion) ^!15 I 
5>35T«f5j •TTfa 55* t 5'h'-5f3lt5 «iffe5W5 *rfc« f^fh'® 55 i 
*[p6 C5 C«i)C55 ^*[5 *tf%51 5t5|5 ^<515 5*51 t%5tt5v 

^|51 lij? f<5'55 ^55 fBfa w I cni^tf»nr*t C5+fS5*( SFffa 5*fan5 
5tf 55*5 .*fa03fW5 Jffrs f*lf*I® 55',, fa^S &5f*t 51^*5 

5Rft|ClfPtf J rf5® •itfC’fo 5t^t5fa^ 5fa*1* fc’ffas 55 nl I 

C5 TO *fet«f 5tl*W5$55 fast S5W 5^55^1, f^NJS 
>Rt5tCSt 55f5tf5rtSf5 ?5*T 5ftf J *13W ^"*15 5^51 W5*, 5»t55 5)15 

5t5T ,'sifawcjnr *jf55t e i ^ kf. t n*?t5fa5 *tfWi . 

, 1 «• 

5t5l >51 5tW I ‘ 



M8 WTW-ijfo 1 

««■'ffltf' i —vruj srs srcir cjHJcanatfs fa* vf«i «r*f*P5 ?w: 
■»*iflr£J(^ , l l fc««c5TTsfM(v«:«c*p»«3 1 afa*t *tfa*5j $m <arc*u* fawan 
-*f#ai ntfVw i 

«»*t*faFi i—st^Pis ^.TsTt fa-6rR« *faai arir-ia aifac? nif>:« «jR$c«fiaa 

*«[«:« *«» $m ?j(9; ?,f*;r v: jrifJii iim i 

*8 *iafaFi i—*ani sra *fmi mrorc* cmfacsm arais: aifar-sra^ 
•catswaacqF Pasifssr s **; maims «ik»3j C5:stj nr■$ Tf$C3 arfmcai 

o« naW! i ~fit a*t& ^?-ewnr nnta «ta 

(Deflagrating spoon, t» fesj, «f) 

naw ajfwtta* carnn (a*) wf^? 

ma, wat fcajn aw a:<a *iwt* fa:?^ mfaai 
■*ftw atfafta i 

^ t—*tU3j ( «o fsa,*.) 

^3 -sard's aaaaia, atfaai mi fa attain 

ma*: careen ( a ) fanfare a a ; 

anaatn^^-aswa ate miitnrm fa;nai mfanl 
nfae 5 airmen ^nt cnretna ncnj cnwf ^a ** fM i ■ 

nfare ?Jtn i 

os ^ra'faFi i—nficafaaa ntja stn aVa f*tatar ^tnt^ni ^irawcaa career 
arena mnr«, ^sta ®«ia ntcnfm fa; 1 ?? mfasi aitwPiacaa ^sw *(f®cs nifaca t 
**■ nafai 1—■nf$n ’fettfi ®tn mmin jamas 
cal? mttaa («*> fss, m) aw sea ara^as 
srem nwa affinri nfit atenm mfacn am* 
nfarern nicm, Prt enU?* ^ta *#<$ ai i mmw 
■*fl? mas-sa ? s(a5t( a ) mfaicsfcnn careen 
■faafssrs mn ; «aa esen* af?^ §?i a* ??cre 
arfmer mac entfasn'f nfare cn\? sjfaicm 

??si Snnrcn nfaca i *8 fr* 

ij 

^tC5a C^fSC*!^ *£*0 411 *[$1*1 ^t%C3 ??, sr^at 

«tfen jntTf? *wwn i • „ ■ 

(Oxides)—( Fluorine ) 





*<*rm jmf»i >ifts <wR^*fw* 

«>f*r« i c 5 ! >i*« <tf ?7 ^?it^ s «rc^^ nf<» 

■fafas W, 'StStfafC* ffejltt®, (Hydroxide) W.f, wt— 

Na 2 0 + H 8 0 = 2 NaHO 

^fTf^ CTtffol^ + wn = 

'Spfl^'Sfa f%5f CSftre ; wi— 

>5j I «FHf$Ts v (Acid-forming oxide) I 

*3 1, C#i^ 'cwt®, (Basic oxide) | f 
'•j?I ’if5*F9t^5 % (Peroxide) l 

<2tt3 ^a| 

^sr$s$ 'snrrSs. *rc»ra nfips ftfsr® 

^*31 1%^ 35f^^ §vrf*R W$ i 

+» i —w 5^gt «i^c*r w a v^wr. c*tnpfsr surras («>« « 

** 'Ut’Fl C?»f ), <3*MJ fa&W# 3?M*| t>lfa*l «ifCJT^ V* ; 

*t31 CStff^3< 3t31 I 

1 st* ^ta«i ct, «mw ■« wst^ ufai; fa fa-5 

■3fsi ct w «wtt¥ N sfastcs, «nrm <psf fafa£ 1 * 

C^lfa^ ^|^\5 S -c^fa^ ^rett^ fac^ 3t«p ^w<afa 
^fa-'faf- J i" p i^ ( Alkaline ) 43 ? «I c t3 «fa ^Ts 31 <m 33f faffai sra? 
.{ Neutral ) | 

c«r c’irscn 3jNwf*m ti?r n% *11 ?t#t« 
<*! *U)*I m), $f?l *tsWl *F*C9T ^tf'Ur 4* •JJVfjT «3H< *fffa TSiMfat «Tff*l* 
<v fi 3ts 1 4^n?{<cif *n(ir s wPras( «rat?5. *c?t * ®?i wjfiPunr kjs »if?* 
^fac*:** stnntfa?. tvtsi c^rfc? ftfcww %m «w *fRrwi 4 ? 

<c*r«c*rir 5 ic«ij 0 {fa 9 i $ 3^*1 *rt 9 ir?=t * 1 , arr^-rSt *w =rr®T^*l inti *firw 1 ?ci 

# 

qfji 5 iihi^h «wt?s. «iw. cifw «Rrt$sJft « nt*rt«r *nr «rtl «wf 
■srsrtPra ann 

-X-..!-----r- 

• * srr** >rcwfw art*r fai&^Pnr ®m*i 4«rt frturwrt’t wifo 

, *. , ^ 

5(cj« art^i ^«tvf •ttJ‘15f»» ' 1 



-4 ^t?:| U5t KlfW •*ta-«fhs> ( Alkali metals) 1 

arftt’H qf$3 3ft* 

CSt? STRfft 1 * *1**1 -3 3 3 TOT I fs?? N qf*3 

<nfncs?l Sftftfc* '3s 9 tf'?3 ?fs1 fsr? v W.V& c Zinc Sulphate) 

qft* »H*t <2ftT3 I 

*itl[ «at caj%if TOt^s *njtf $f caflfa 

«rt»wl 'SlfacWC** *tfff^T®i 'sfa* «Ttt* ; fStftsfC* 

( PbO, ) opffc <si*Yi j «rfa-'8rsrrt® %*ft qf53 

i&a ftf« *f*rai <*twN *f*cq aiH 

s 

ft'fTS ^<T, <W $5J *ft(5tC3Ftf3l* >4 ft £39 qfcs ftfisTS *1*1 $54 ^C 9 !. 

c*tfs*i, <tiPi few* ^ i 

3ft* ( Acids / | 

3ftc*ft v fft* *ratt*,ftora qf*5 m faf-ts *fcq r»3 fas 3ft* 
»m* i 3ft* sfa c*t%rs fa 55 s — 

(i) 3(3* ( Inorganic or Mineral acids ) I 

( » ) ^5\ , »^ 3 ft* ( Organic acids ) | 

■sifts Wifa^ q*[fa^fa^ taPre, srrtfe ^«f caPre^ f®itfir 
sffa* 4* qtf fS, 5 ? ^faS v <2^(3 Wfa^ 3ft* I 3**f» 

3ftt*f ^rfqfm; ftwfripra «rtf qfos sfst «rtc*— 

( * ) *fat*! «1331 c^t«f s* i 

(«f) *T«Tsr 3ft* SIWT fsftfasS 3§C*P 

.fc$1 fi«ltfa3S< «tf?H *£91 

( <f ) ft csft *?fe$9 3 r 53 fafars sft*! ’fjfa ( Efferves¬ 
cence ) 4tf$FTf 4fa$ v qj-fa fafo s* i 

( q ) rR^faitfaft, ( Phenolphthalin ) sift* »prtc4* 3ftft *Fft 



4 

<?r c*tt*it3l 9 < fo*ta **r, artw wncf *#st 

*&*l fli 1 

( 5 ) ftfan • (Methyl orange) HW 3TW 3fK« 

C9*i ( Base ) 1 

C9. *fft*f C^t*T ujqsfB ^f«$ ftfirs *?*1 **# 

wc ; f «93; 35 * «iff|c^ to, * ssrsrre c^[ 

*c* 1 Ji5<rf5* trrjpr «wrtt® N «f5i C9*t =?tc*t ^fsfos 1 

, ¥f*-*WT«f •-( Alkali)—<fr^r amtft®* s«:<o c*refa «rc»i 

awfa, ®T«rfc1 l *ta-Vtft3Ffa ( Alkaline ) <W ■*(* *rfCT l 

^Tfw qcqj c’imf'iw, wwjm «c?f?n^ «rf$* *rcrrt^ 

5p 6 <2f<t*t 1 <4t ( Caustic alkalis ) rajsfh 

■ratara tic® ^W1 «it’rrfc*i <2t«tt** *i 
•'-fl^t^tS <U^?t ■spl'ti ^rer ’ftff^Prwa *i«i <5S fsr®- 

«p$ ’tfiwfra^ tft— 

i 

( ^) f?rai ftrarc, f»c*i ??r 1 

(*t) »ir»i *m wfa*ra ^ivncf *fa9< w i 

( ^) ?[95l ^srH ^[sfs? ( Turmeric paper*) $?fftcs}9 

•PTC& ( Brown ) «rm ®W l 

(Sf ) fo-miffa: 5 ^* ^$1* 3 [9*1 *Ff9 JKWttt C’tfat3t9< 9T<l e l 

( 5) ftfi|*(*raiwfl Srftt'l usprfc* C9 C*!lfiS^9< 

?H, «T*1 ’MS *TCWTtsf 59i ftfl 1 

A 

*19*1 ( Salts ) I 

^ t&ffts C9, afr«** c9c»ra f^sisr tjfrfr® stm 

- f - ■-■-% ■■■“ ' —— . ..—.-n 

• fafotw* ran 9< »tfircfo rafwi *Wt<* ratn v, -*ntr< nfrasra at?M 

-■wr 1 l^isflc? jjt rat^n wfc* ( indicator) ▼tjr t 





*r*W fj, iw cm^ 41 at^F" 
4s5»(99 sjwi C4pra*tot <2f«pfa 9sc? jti ; -4» jrsn-s t«rt^ w 
srtw 'xf'sfos i *Rt *f®CT? c^si 4tv®i94 ^t* 5(1 t arh? « <<t^ 
®ra*49 f5jf»rs 5tr*i ^ ft^fiSrs 5?<tl 0 ^5^' H-f4R£ c^rtfa* 
n?f«f SviffR 4tC9, *144 '4^5 I f/t « 4 RTs\ 9?E9ft’f 

5l-*f« ‘St’S? 59. Si 4% 4 4^ sir'll 4T5fgJl C9l5t41, C9t9l, 99>- 
fafa, <2T?f« 43f*I9 435 4^5t *194 I *W fs* >2f^1lfv 

941— 

>ij 1 aj94 ( Normal salt ) I 

*9 1 ^4 *1 Sf^CSfcsR-^ *114 ( Acid salt ) 1 

05 1 *194 ( Basic salt ) 1 

al^Q^CW^at^^TCWt ^’It'TtJt I C9*t9 9t^9 
af94 <?f$® 5t9f5 999 5t99»’? fCSjtCWW* 9^3* 9f? x 9T9l 

* * 1 , 941 -Zn + H 2 SO 4 « ZnSO., + H._, ; <JWtW *l«(RF^fiw 
«af*rsjfa^ fftcalwcsra 991& f^ v 91$. 5t9i ^firys ifort 

finp^ jpjwfc ( Zinc Sulphate ) srtW 3144 <SW5 *t9fcS I <flt?K*r 
■5f9fC9ra ?T?C5rC5TC5T5 993J 3 ?t^-‘fl' l 5. 9 191 $?9l C4 5194 ^4,43 

v 

59, ®t5TC9* *jcf *!94 9^5 I 

*194—5lft5fC a lC99 Tfa 9T]> 
9t9l 5(t?R9! W .'t ^Rj-5 5?9l C9 *194 59» '$t5tC9 5 t5|$*f 

91 $t"?C5lW9-’|§ 8 5144 9^5 I 9if-9 5 T4fori>.. ** C9t®1 ( Bi-carbo- 
nate of Soda ) 4 <p ?1 *194 i ^5t9 »ltwfo* f&^ 

NaHCp., J <$$C«! CTlf®** (. Na ) 4l$ *14ffa$ 4pI3„ ( Ht 3 CO s ) 
5ffC5tCW9C9s tsittR-<F 3tC4 5pf^9TtCS I StfratSSF^ 

jptjjfaCT ’Sfagre 9*fk*! <ei9 v c*1t i 5l (Na 3 CO a ) srfo* $< *!94‘ 

?91 

» / 

«nn^ fof^S 9194-C¥t* 41^9 «W49 9fT5 ^ 4t^9 C99; 



W I 




(•sftfstt'O fafat® oftfaw ^T?* «wr^s -fafars *w *t 

si*&..®0F I awtfe csps. (White lead) fcR <a^ fesrtaM ^ ; 

C^. Sftirv wt^ir Jlfcs ifhjff 

^t^K-PiRrs «nt^ i 

-.5 “*m” '“[^r^ arT^-cvt* c?FtJf ®<rt^ \»i- 
*nrt^ f*f®u "ifiprH ®ftrc®Fni ms fsfirs ?hrl <£r.*<j sifw 
$twn*rttrv 'sj’Fft^s aws ; si©ri—S0 2 taa? S0 3 1 ^tsr 

<n^ *RraM. aifawira 'Q Ps»r ■ p f? , srt^?T nft.T fiifire 

* * 

^■1 WtaFTR JffiJpl* ■ETf-^irt^ (SO.,) -3 JJ3R«|? 

(SO ;! ) srRo' ^ f«sr irRr<rR*ttw^ ^fwits ; 

tstsl *rr.*w fafsrs ^r.er aottspR Jmftfopr < 4^5 

NX X* 

(Sulphurous Acid, H.,S0 3 ' <s?ft (Sulphuric 

Acid, Ho SO ,|) :rR^ stgl ir*p ar®® ^rr.? 1 <5iffa nf^?rf«t 
®%5R*ii&® <»r®n?s N ?tc5 c*i ?i, <rf^tn^T^ 

’tfsr.>;<il w.® “?^” (ic) *W?t cTf’f uw <sj® 

•tfasrti .®f®c®^fiSh5 ^ifT; $%r.s rs arfa® si, 

x v / 

®c® “*r” (ous' -f'ffH ar’f ^nrai ^®Tjfar met? vim nt^T 
’SW ^rc 1 Ji?PFt* ®f*- - si®t^(S0 3 ) ^.s ct gf 5 ^ 

$<^3 T5t?i JRfa&m taf>5 v (Sulphurous Acid) Jrfw 

<43", (SO,, i ?tc® a gt*® 

v x x •' 

?tsfC5, "5t?1 sfli&fefi* <4fa^ (Sulphuric Acid) utR ^fsfs 7 ® I 

“t^’ 3t3 359 ft cscjt t *ffs fsif^rs c? »R*i aw® 

^ » 

^TS, ®t?1t«ra ®t® “.45’' (ate) »w C^tR *vl ??, CWT f®* s muti? 
( Zinc Sulphate) ; fs?^ *rf^ <4ftcs?r 

1 

ftfsre stsi < 4 $ w ^nwi» 1 

“■SR” *f?® ?tc»i cx *i®»i ®w 

> 

«\*nif n, ®t5lf^r.sf!» ®c® (»te), ?w cfM ®m cw? 

C'Tt^tf^ (Potassium Nitrite); ^*1 C’rf^tf^nR 



OTRR-ajJT I 

srt^ aifatM fa*w 3^31 ««f »w 4 i 

"fevm 3$n <rw'i 

^fac«w» fa?R*1«l (Tests) » I —’**$ ^M-Wi 

-«nf*ra« P<*rFtt *f 43* ‘•(fa-^r ntf%ra «tffac« *facs<*[ itjrw? aw, ti?i *w; 

%*l 3^*rK *p: at*?ft® ?tai tflw i 

» I— «*JU3113 31?®* *It$5. HfW (N 2 O 2 ) ?tn \< *fM1 'S’BW 
aim *al«i Sff ^it*i . «ifti«r^ *jtCTtw *s?< ^camm^fswi 

nfaWI faam-1 —TCtft $* 3$3fCS CT, 

«Ftc*$ tsrn mm 3^*1 ^rfmw^Prfo ?a i Grtn$ 

'*PF »ilt*f3* f6S KC10 3 ; t$l 3t3t ^ai an <;?, «s <sf?| 

■swot cmWwfc *>«■« «r«t ^wera carifH.« 6y mw*. 

»9*gs ?t?n c*t«i$ ^ 33 i <*£ 

*t»[cf ®st*t <2fc^t«r ^f»w *ftic«rc aiw. fw, *tfa*iTc c t M<s 

■31, *tC3 S'STCM «ITf<*I 3§W «lf%C«r^ 3f3‘?N 3331 3t* ; 
-331- 

(>) 2 KCIO 3 s=KClO t + KC1 4 -O a 
(?) KC10 4 =KCl+20 2 

C*fttl5 '®T3 S V nfr| 1 . 3^31 < 2 WTO: K 3 T> 

^TF v ''i^f*f 0 cjFfiot®,^ « *r%«rc §vttfrc *m 1 

*rcs wM ntralrai, ^ 

<$t3t^5„ '^3* v ClffifaH '« ^f%CSR §?*|{r 33 I «T3<43 C331 
’3t$raC5 CS'toS ^tt*t ^§t *1 <£fOW 3f3t*l JT3H8 

■«1%»P$ fa ^5 3t3l m \ 

§3C3f3F 3t3T3fa* <2tr%-fiRl 3t3l fafal WOT* C91C3$ ^ 

■*ftPl v 3$« f* *lf33t*1 tSJW 3S31 3t?re *ltC8, fct*1 «lf 

*fa3l ^3CBf t=K* 3fat3 *iT3l 3t3 | <qp»1 ifamU. C3, 

CJF1OT&I fw» KClO„, ^3*n $3t3 ^11^35 «f 8 

( KsaOS + Cl^'OJ-a + O = 8 tr) ts»3< ® 8 in 3tw?{ V&31 




aM® atai ata i af* waft 

ortaifc ^ N *fctn s $ti:® 8y«m -swwa alts FrtH'tf*, 

®t?l *$C®I ca carft ftflfe 'WTO C?FtC# $fC® ^® <|f%l5SR 

nT'Q’Ri attca, ®t$i dsrutf-r^* atai TOwt frot® ate® atca i 

sffa « ^f%r^ ’fJTn <2ff*ftftttra 

a?|aa afacaa af-rta tow i «rraa1 Pitted afa® atlf^® 

at? 5 ! ^finrt €. If* ; tat ^a-aat^ araa aft® ■ faf«r® atai 

aa^? *fa>ca --ifasTfa® sa <ro? 35 (f3?H-faF3rl atal “tafraa ^sta 

a>'ca | »tatcaa , «i 9Wi ««t w-feata sp®ma 

* 

•«iPr5 x 5fit*i aiTO ca ^fa® *ftrl«f ?a, ®tsta 
araicaa aft® fatf® stai ata i ^taicn sftasrtTO Bjfaata uta-fen 
am antfts biRwcto cat*t <aa* ®«,afaar.# a^fa^ ^fa® N 
^rtcaa afaara tos^ BiRqs ?tata a^taai aw aiara ijfa® at^srfa?tcTO 
#ta atacTO a” 5 ^ B^cat^t i fVi TO^taa tootTO ^ 
^ *tt*5tj ca»\«tq anti <at fan^atc®!* a 1 ^ frotani«! asfaarcsa i 
bjItoi «*n frorcaa aft® at^ ??c® «iffccw^' ®faai ?rffV, 
^ficTOl froww af^ ^tc® a^fa^ ^fa® % afrt^x ^pi *%i 

i ^feaa sufo® ?faar«fa c^tcatfa 5 ^ (Chiorophil) . atTO* 

i 

aattf a$rtc*rfa atstcai ^ 5fj|^ ^tc® a*taH *|to* afaat 
*tata catacro fafos aa>a ^faai aw ««< «i%«ra ?nt^ 
ati, acai afa®W a*« t w*r awi attww ca, apfa- 
^?rc®a atta-fapai atari ca anaafro ' ^fa®, «nt^ ffa® 
afaat *tf«w ?a 7 frot«tcit fcfira-vfc. ®tfi m*\ ^ca ^a^ 
ca ?nta^ ^RtasaF af®iai nfa®n^ ^ca, %- 

siM^. atai f^rataaiw ^® ^a i ^fia ^ ^>- 

• ' 

•wac®a fa’tat® a^tai trai ail aatat ^tstfa^affa atf%ai ^ta*r- 

,• < ■ ■ •, ■ 

«Cfa^wat^ at at area 5 ».. 

« '* , » ‘ ' “ * 

ntfit^fw ^rtwfc^* ^®tw fgnn yrev i 

>* . 



m a *?t3<fc*ft 9ft fttrtsw srfksR afti » 

«att^w tflf^s s mt>i «tfwjtir ^Ftint «nw i 

tanre*t ^jw?~*f%cara snft Stow 3135 $ ^51 i 

(Pneumonia) <aftrf% csTttf T*ttfJ **t$ 33 
3f*rci ttn-fiftt? «ifa3*vBi 33 , <n wi 3ft,fvs 

W i ic n 3reft >rf^5 %ss *itts 31 3^ c*rtf*r^ ?ri 

n«wtw tftratw ^r *?fSsi 3trc i «49*r *w nfw&\ *trl\ 
3*1 3t?tt3i fifttt’ft 3f33 *3 ict* 3W) «tw»r 3S3t^s*i §31 w c*ttw 
^Fflrat wfiv cifflft qfttft §*rft33i*i 3&rt 3ft* i 
ffti farft* *$&i *t3t3t3 3fti cst^fa 33 ] 3ten 3ft* j 
«ff%C«r^ <2tf3t3 3t3l §3*t3 ®lt« 3$3ft *St33l 1 


3 

'8CBft^ (Ozone) i 
ft? Oe ; «?? •* 1 

*31 ^fcrcwcift <4*51 f®u *3 «fa 1 «wft *h ^fimpr 3rSt ! $ 
«Tft f*£^ Jtf? J O <®t3 <*ftfC9R 33* «fto 3tn 3 «W 'StSTft 
*ft I 333 C*ft 5t 31 St^ffa* faffcfl «lt*ft3 «nf^ 

*E3, ft33 &3ff33t* ^ •Wrt* 9*1 (Allotropic forms). 

i 

«)3t ’J^ftltffo <i$*3 <£ft1for* <4r.?t$fr (Allotropy) *C3 I wl^ 
<43t fft* « a^tfc *t^C33 uCTtJrfa-3l8ft *3 I 
«ftr5-*3«l-£13t9?t |_->3 I 3ft, 31 «ifat«R 3lft33 3C3J 
ftfov^faw ^3t33 3«f3C3 '•ifolWft, 333 <S5t3 3* «!I3« ^Tt3 
f*335*t 'SWTtW 3ft*f® 331 * 

*> 3lt*t I—fttTOTS etsrft %<WHr? 3t31 (siemen’s tube) ?WJ ^ftrcsft 3jft^ 
««31 *3t* 33t 3?Ut 3Itfetfir« fJftt?"! *WW J|fo 3ft® ?fl3t ®*WJ -ft- 



wt*t i > 

(silent electric discharge) fc**tlT*r Wf I HOTT SPfa i<T *$0 SCVt^ 
Mb \ ¥tir* *Wi ft* *$ntl m . 

’Utpnr «re«rj <mn *fiiOT 4 )»re< i 

i *»wrpr *r$ Tti tot ^t* itPrtn wwrt^ 

<Sf^'5 3RT I 

*< * niY^pt t—«rtwq5 ^5 vies* ct^bot* xwi «wsr^r ltfim ottob 
«W» 4f*MCf *? C* «Wf5«t Jffa SOT? fc»tf»?fw vrftfo 

’stir i ic? 4 *fS stew fff»t ?t?l ortsOT? ^ wt sflrai ?rs; 10 ?i u 

*tta •a^r'a ▼Hrar ci??f? * ^n^est^s c*itt»ffw*nr (*W srtTCl fro *firei 
■5wn fata m ; ^wantf* 3t»i?< i ^i *tn fjn *t? w c?t*OTi 

W «Wt? «WS I 

f 

nm « i—'wrH Tfffr, *tp itifhr *mtf i fcn 

<$* <m *tn? ; BtSt^Tt? J^W 

*RWtnf ww *fcri «rtw i 

< 3 $ TO 6 ! *rt <2f^l 

3? I <i)t «DPl «lf%C5R «lt*W V4 W «tlt I TOfo* 

St 9 ! « M’S? JItWtW I SCWtRS 

•iwfcl *f*tf <&$ W ^?1 C*tt&tfW( mc*rt vfp 

(Avar #?i irrti f^s* *c? i -^iwRi &s* 

;yf?r«f <#$-*lt0S TO (Starch paste) OW site's f^_ ct$- 

*ltt0 fafas 4*51 3}*l?< «Wt«f fcvftfR *0 I «9^*t 
«wtw* w faRfa* i wft„ '•ifiw^twtw 

( Oxidising ) ^ I *f& <4^S 

* 

♦itK fsifjrs wn 'wfw? c*»f5tro Tt^t *(i i 

^C3r?r ent §«5 9 it^®i <2twt*tn *rtira ftwtH fCT i £** 
« Qivft *ntt*if?ni'« WBrts J(m i 
M Htl ^0 (Bleaching action) l 



wfiR-ajaf i 

i 1 'S* 5 *' 0 wfelftn awfcait®. ^ ewtanr 

f?aj amt ft* *fim 'S«rt*t win* ncq *tfaw =?faa<*t* i 

<&’ifwfS ss^i m$- «ran§®., 

^'Tt ■^c’snpfc ?nt^e cgfsftFsi vm i 

< i >a^t'a c’tt&tftw? at^ci f’l®' *f«?i 

-erat^ wpi* nwi <1**1 atfain nfaa< *$ai nt* i 

I(t^t5 ^ (2f^fl5 ^rato 5 «H?[ tfrR <£i<R*f 

»tftf<at *rcnf&3 jfj Jfi i uit *1^1 vfal $ w ^)R 

*N* *ftos *rtt1 i 

«i cntfttfatss ^tsnwnt nw scat^ aunt *ai$w fest , *ifawR Win nfo'Fs 
?5 ; <&wi c*lfi»tfw,. '*ii$«®t?® > wcrantm ami fn^ *!‘‘.a 
. «$$ Wtw* *wj «rt*i -<fac*T §?i ntaa< *t«1 ’rt* =r i 



I 


fttcstw^. (Hydrogen) i* 

» 

mosfe 7 ? fs‘*f H, ntawfa'* ^ >■••* i 
ftSfa CTt^*t *r5T^:^ yit*W*T*R (Paracelsus) ml 
«rrPm3 ^t<rc ; ’fspffa c*ft «tw ( Cavendish) 

^Prc-W "«itr.*itw1 *praltst<? *ppratfe»w i 

^ 5fCTS <£F$\ ; <2tf% 

•nt ®N -«asrc=r?i wn <£& ■«t«t mz^i ^ltc§tc«R Prey-fa <ntre \ 

f^l 'S wfawi^iU <Sf«Tl5T ^faiyfa t*|y* 

s(W« ’iftntC't Pmfa «?tci I 

srfatfw ysfare 

*TW yfa ; ■Sftfa ^OSfaSt S'Tt? fTOT ms ^fsj I 

^ I. cmfs^ ’ll C*lt£lf*l?fa Stt^ ^CSR uq<J>fikr3 ^£»| 

3T»IC^ faCSty 6 ! St^lWFR *fjfa v ^VTPfa VIX ;. 5fal,— 
Na + H,0=--NaH0-t-H. 

i* orffal i—^ 4y«re CTtfsny «it^ 4^5t 13 ? siy^wra ««r®tPt ywst 
^stora arttsra wit Br®iy< ftsyy *ti?*rtara ycm ««n *p*t® t 

yt^tsfcsfa Mjfa yyymcy aitear* fear fr?i fa<$ y$cy «®tw ytyjr® *fiv\ 
•a^t^-'Uccsfar xwj Jiff's t 

I 

c’ttfrrPnfa <rt$ wr, fafasl itw $rir, ■sfal 
*trtcs; srfas «jfawresre yf^s (fafiJtPRfa «rt^r yfafapre fy*i«r 

*$Jl <£& &§fa ** CTi $fa, 

^Pi^n fccfc •, <« thh cfl^tPHrw* nftrecd cyifs^X «ri^ sfa *^s 

4 

fttt^tow ews ysprefa *?© i 

. • I «RS1 <2F#5 W*^f»l ^ 

I 

yi ^P5t:s*tf^' eapfa^ dfafars 



urn ffafttPr* fed 



spmre-ajar i 

w i 455ts5 «w « 

urfi's,^ fevrftCT* ftfas U153 *5 i 

■>• ♦ttWl I—4*5f 4 t 5 «gjr ^1:55 (JPrt, Flask ) 11 C5r5C45 ( **$35, *) 

fiftfc* ?$5f ftl *54*55 4 fSt* 411 ft51 W*T ^S* ^tS1*T ( 4 ) ClfSWI , JW| 
♦HW 441 344 fit fill 4^51 ftf-IJF 41545T ( 4 ) CirsWI 4*m *ftl« 
4H44 411^1 C1t*5t44 1WJ 454«f«T ffJtSCItito/flPr. *( Granulated Zinc.) 



•►ftHl 

iffart ffftr n 4ft5i ire i *tc5 4:4144 411 ftn aptfifes 4 ft®. 

< > 3f1 4fi® s -9 « *BW 44 ) *59 C1t*t15 1WJ 5tf»!5l 41* I 

3fi4ti 5t^c5lw^ lit*! $vra 5$5i 44 W** 1141 Ws i^rs' «tffa:5 t 
4tWC»f f«14f 41f\ llftl 5$5I C’tCT *f* 55:15 14 4151 54 4lM45t «H5 
44ffl * f S1C»14 ift® 1£f4 vflSl fl4?5 44*51 Wnf3 ( 1) 1WJ 

4TC1*t 4*5%1 51$C$rtW^ iflt^ *541:41 5$£5 | fl5^4 ’FlS’ffaitf ( 4 ) 3*f5 

44$1 5fB1^< 3l5*tfOI ( 5 ) 1C4J 5ftF®]?5 I 

«K*W 1^551 ftW^ *Ht4 N W¥ 45f55f5 <3^ <flf C4, 

( ?) CltSC*!* 4C4J C5 4"t5jSC*t fltf® 4$51 5t«51 

’Rff, STCF^4f^'« 3?t^tCW^ flfaf3 ?$5l t£J3?l r5pfl>-<2f1«| 

(Explosive mixture)^?* ^ 5 ; C4RW1 ^ftPR^-S* 

^dN*Pf C¥f&4?$51 fw*ftc$5 1314411 m$ C4t*PH 4tl 

4$1t C«t:»1 *15 SttcgtCSR 4tJt4,45»5 4*51 4t4T I 

\ cnt%3t3$ cnte* Kcsnr ifc® <$*fap5 *tc»i w? 

-- --- - - - -- - — .... -~- . . . . . . . -.. - . - M-fc ... 

* 4F4fl 4plt^5l %W 4:1 ficvn 4*firt*I fa*, «WW 55 1 






I 




YiJ*V 


fc**tt«R 9C9I *JP$ 9f<« 

&I « C9ff®9^ «ft^ TOW $5TC*tf SFWC* fa*9*i ’ 

fas c»il? £T?fa «r*t9 «ft| cwfftcstss Ht *$zn 4% f3F9t 
TOJjrfts; 99 5T1 i <a^ cafa-faf 3 *® toto 9WT c*fa- 

*r 

*i*rr*i *jRrai 9tfare Wfaretss 9*93; ^ fori w«n 

**i-*W ^atfc*r $91 fafal 9^91 9t9 } 'wfac*^ c*it9-TOlt9Ff9, 
^fos fatere 9^91 ^rfstcsrfe^ <8r$fos N ^ , Bit5ra e i v ;rftw c^f«rv 
<3*® ^9 49t ^ttCfTCSR ffltn^ »OT9 «TTO ^vfol falfo 9$CS 
«tiw 1 ^teroi tester *trK ^nr?jf *ittai TOf 
*91 9^ nta I 

8< t ®fTOC*U ^r»!=T ^faCST 'Wfar.BR 'S faSS 

• % 

wftnftww *irK §9*ra 99 i «m #ri &9tra, 

*w *rfi?n«i >i*tfa$fir^ firsts 9fac«i faat9*i-faMl tocw 

wtfir* 99 («* *rffai ow) 1 

to*T ns <rtf—TOrtfa, 9<ffa wftfafo, srt- 

fl9 *Wttf I 9!^tCW9 Tf^ «rc*W ^U-'SS 13*1 « ^K*WPf 

V* 93*1 «I^; $91 «ltftf« ^l-’t'rt’f *qC99 9W #tcw *^«t9t< 1 

*»fa *tf*w whj 9t§m?iw* 

^f®9i m «w 9tu. ^919 Tjto ^ifrrta ^rai 5 <fl*tvT«$ *Bt*i -*S$ 
*Ri^5 *\m TOfcn forapt 9f¥$ *91 

it I 4*15 W*Jf9 ft9?5 9f%9l $9l9 9999 «*?fc 9%5tWH 

^4 *tta( <W <t* $4i 9*t *9 1 9t$C5iW , l9t9 «K*W1 TO 9^9t fctt fcfoB 9$*1 
fTOSJf ntca nfos *tl9! <WM <915 «W» 9tfo $W9 *11*319 9WJ -UW1 
We ; fo>J*( *tfC99 9J9 <f«K^4tPf«9 f*l ^(P59 : *Tttai9 9« C9t9 

f«19l t#C» 91, 9t9*» tf^U^l 

W® 9^91 f»t9tW I 

1019^9 9ft Wfl Nst9l ^ 

T993RE«t <SWf*T5 Vt i 



natal I—^ (Collodion) ftpfo C^ (Baloon) 

ft&stwnn njf^ntiri n< ** I. §?t? i* ^ ntai to 

ft%i fr^—croft feet ^ttc^ i 

« 3**1 -state «gft «»rcat^ ^sfasrfa ?*» 

fti^creicw ^1 (taMnita ($*t« *ti'vw «nL) ffal fetfffac* 

*jf *ri arts i 

■ ns ntftai i—arcar ^tnfsr 'sfaai s»?ta situ st^tcspi 1 Ht J i. -ncTO i 

^fasten* ^sfns new 3f?cjtt3ft «(1 to afasi ®?W n^n c?<g §ni* $f®al 

iftt* 1 

ftfsroS' ?1\ ^tten 

wsts c^ fef sn f5nr«tt4t ?$*1 *tc* i 

st^c^tcsR ntsjr arc *taTO ^ i $?i <w< <ftafarta ’i^w 

^f*ic<s «ITta f<F^ 'Stf^T.WC^ TO 1 * ^t£<5?l TOtS$1 TO Hi I 

«IV nstat |—tfttJtCS’J-ft'f C*tan fts^f ^fiTOl -C^W S5t*-»R*tf *5^ 

atfe acTO I ?r^C ytCSf 5 }, C^t'5'«T5 ^C’f fTOT® f'WI fTOlif ^fVsl 
»itf%R *t§w (* fro w) i 

3t^U5 TO?! ^fesj'WiT Jlf? 7 ® fof 8 ! 1 ® $t*Ti. 

m I <21^3 TO I 



4» fgtg i 

n» nftal i —(*» ft*. ^) *ft <jHt (FlasW) ; «{c«a TOl (Zinc) at'?- 

•itiS i («f) wtfto far am-ftfaro nfa^tftrcn toi n artro ftftta *fa' 

*fa$tcsft <jw. Sana nflwtoti (h) to fvn aSwrntta ,* (n )-*t*i* 







3 W WW *f 3 CST ’trt’T. aftt* <fiw I ' 4 *ft <$* *ttw *ttl 

(’r) stfcjtwrtsnt f«f*rt* S»t5 <(t 5 *i *», mrai. 

w w«ifH c*M sfc* «jtfa*i ? 

^ft*r ’tfgjrs ^fistcarw^r jjfs^ fsiftre ^>11 <$t 33*1 «r*if^ Wm 
%tcn ‘ 

tftsSfftwcsni f*mi faafs 3 «< 5 fa, fa* §5* ftHt’i W* 

«ifaa 1 ^ 4$ ftrcm jjun <ft*i ^fa»i 

an $n ^ tSTv aytifr*^ ^ 

<*m csitfsratis $fsi i 
’fJicqfe^sr, snrfi>jpT caffs ^wofa sj^ st^ftsrc ^trt^, c*tW 
’Ttc^ 1 

<§-& y^rcf a 

frfetS ?tc®J < 3 *§! C^lifa-^*) fsf 2 f WK ?5 I fHtt*lfa 
’pwwr *m e?^ ^51 <rtw 1 

t 

*• 1 4 *ft *>W < CHtSt«fflfefHni af^ST Sf*!^ ^*t? 4 *|B *ttC 3 I 

ft *?5 a$st f^fsgj ??-s; $;> ftfcsita’j ^ 4 a qforar* 3 t 3 l 

^T ** 1 *tcj S^ac 9 ! fsfn jt*i w afnt ®»ta[ al*i? s^t’e 

<w fsftSt ifrwi cHramir 3m amtwta »rcww ^3; fttsm* iw? 3 >l 3 215a 
’W ^ 3 t ®<B 3 ftiare ^C 3 1 


« *fifa 1—4*?T ®^8tf^t3 (Voltameter 3C5I «[«! ^(I 

<* 

4ft® fafaa tm ?tft3i 'sfijrc-caw-m'te jrf?« $?tc^ jr^jp a? 1 «w ftfafc 
<$3t 3t?cj f ttsf^ 'a afitcs^ 435C3 ftw K]t^ am ftfo 1 4 * ft« 
5tit^ 4*i? fnwnt »itra 3foa ^tct? sw* «ien att’a 1 3i3tt^3 
aw «s»ftr ?$w wftmtQt ^eftrs jmM aa 1 

ft« ■stsl^ 14 witim ^ TOrth 3^31 


« 

4 $ ^twi vtqftw^ ’iJt 5 ! ^t®rtf«CTt8W»'wn®?l 


’Rd ?dr, unv *tv$ '*\\ *r»tfwyi' -^i c^m 
wnr i?i ^1 ; *r$% Tt\ 

^■•4l^1C«M^SW t^fSt^S ^51 jftaf ?fJH, 



**» * **r m-*$$ i 

3T*t<} C**ffar *lff* ^lt CTtSM «tfff1 
*ftim *m3 »itr*tfn nft?n i up# is 

Pww »m gt«ti i 

*t^S?ti*rc w «a^St w i ^t5 4 i <*& <3, 

N * 

W ^t'lf?^ «lf^WC!H[' >lfr5 ruff's W «*W 
f^*lPT?f i£}?f 5| c*¥f$if ( Explosion ) ?t?i «rnr$ i $f 

35 c*rf»ii «a^5i vfsiwii ^c<ri cftcyrw * r«ifa ?rf», 

c*?f5^ *Rf 4*51 >R*li?3 <W* Cl ^ 

grtu u w < 2 |^Ta w i $5tc* Singing 

flame i n# n wtSi *$c»i ^c?rs ^^’RJ *ifa^ i 

v < ’fsl’rt i - 3 $ ?5 ctt?rt *tRw« *imj ?t^cstwnnr fill -stem 

^ste, ®t« <a*15 ■?? ^ ?n* i 

CTt&l NS *w st 15 cm*I1 ^t5i?*! *tt«tMtf*i nfarS 
<2fC3J^5l3 IBfl lij^ in^fl 5t?c^5twwg f*N1 ^*f ^TttC*l 
^3ff«3 *($ | ^ SR uj^5l 5t«- 

1$ firth ^firati^r i 

'•rajpf^ 5 Fhf's <h$j «mn « ^8*? «hTf* 

»lft* **R C^t*T fttW C* 

«tfto <2^^ *T, tfcsj It®, ( Hydride ) \ 

WPTfirfsWF ft»ICR3 8< ftgsi S - itlffo IfT *Whf Wi VI* 
C*tH ifMWhf ItlftTft Cl (Volume) Sttcs,Trac«ni »tf^5 

fiPte s*, vtei % tfihrt gtJUsfjR* *R\\ 

to^Pi cspltre fts^ » 

frtl '2ntf e T5 «, «¥ fifttn. (Litre) QFtf?ti s , <$w 
tn#m, g#5iwwg ftPra g| f*r5t^5ttts?tc3FTf^! 

^ ^t?r i cr^i **w$ w ^i#5 «m ^ 

’nf^Rt't It^tWOTT *1% ftpw ^t'S *ltci in ; f** 



vpmrfw f*npw fas* i is> 

$ faStt** qp 5 t$tg?twrc** jrfrs *»t*$ fafa 5 ® 

ntm in 43 dil fro $ fast* «ra*?i*f fcwut $si 

<ffc* i *15*5 («▼ fast* *fa$ fafa^s 

cmpy *wt«fa fa* faStt** jjk* ****$ &st** 
5 $t*s *tft* sn <*** <*t *tf**rc«t §»t* fafars Yeti'S %$ fast* 
<*c*tfa*l ?tifa i2t^ «c*i yatfen ofafaSi* (*i**t5 

^*^t*) srf* fastc** »[j* *rf*srti at^osicwc** *fc^ fafas $r® 

*tft **1 < 4 *? «$$ ^fas(tc«i fafa« ?$*i $$ faSt* *T* *K„^(Marsh 
gas) $Mt«r* **c* i stS^tcjptf*^ <*fatt5* HCi fafa^ 5 * 

*fa*l w«r, <iit*tfa*i til** *t*f^*jtc** *«n®c* H 2 0 , NH a 

<$** CH 4 SRen <2|ftfa® ?t *1 Offt** I 

*t* 3 l* ^51 *ffftitf* ua*r *r**T1 $ n«rtc«f* <*** (. Volume J 

*fa*i u*fa «rrc* 1 

t»f*1 *t$C3C§ c*, CJftfil«l N , 'SlfaPR, *t$dfc«R*1 *st^W* 
■ 4 V '* 1 *^ 5 * ( Volume ) 'Btff* 4V 5T$CS?tC«lC*a *fa*f fafa® 

5 f*t® *SI *<*taFC* 5 t$C§tWt *5 >, *, O «8 '«»!*$* *1 *f**tl* 
^c*!*** 3* fas *ttcsfCH* ’if**!* <*$*>*1 f*f«* *$w« ^ctfac’t* 
t®*TC* c* Jt*s?i cirfa*? *5, ist^tfacn* *f**T*i *«h$ 5$ ■siiast** 
55 *1 I 

<n$ j^tji ?n*t*fa*f fa*|l** t£ffa *w *sfa*1 CWftt* ^*1 ®«*ft** 
^Jt*jfrc** n*^** *c«n 4 *« * 5 t 5 tftrc*ni <*t*®wa **$ 'a §«.<ia 
*mc<* *c*j, «a *^1 *** *** ( Simple relation ) c*fat® 

*tt$ \ *3J^f C5 TO §«ri5*t«t* ft** ***1 5$5tt5, 

fcvffa’F ’Wtfftm *t*j—■>:>, *:>, «:*, *;>, 

<**« fcvftif.* <$*t ^*fan*t<fac** *c«n—*:*, e:», 8:^, *** 

J*®*t!T *%ttf, mi *t* 1 

. $fa><3t*t *w< *^ 5 * n*”*lt** *t«n ft»\t5fa*f fw* ***t5^ *$*t* 
f*R^I fa5t5* f**5 *<*1 *s*1 $*tl5 I f5*?l fa** *}t®1tS *t*fl* 



I 


M* iPiftw-spr i 1 

fviPra «t1u ta*fcl (8«f) fttrc 
Gay Lussac's Law of Gaseous Volumes ▼n? (■ 
<sfcl —The volumes in which gaseous substan¬ 
ces combine bear a simple relation to one another and to the 
volume of the resulting product. 


( Valency of Elements )—CT ^*1 

♦Nrtofa <a^ 

'SRt'S^ ( Monad or Monavalent ) w.? i culfsH, 

isj^fs tfi^p ■‘ivrtvT i 

cTO ^i-*Rtc«fo <a^p yfeti 

$tt*T ^ ^t?rt'5 v *t«rT«f (Dyad or Divalent ) ; 

cto **ftrc*R, tsjtf* 1 

cTO 3fh*t?tPfr <a^ site® Icto* f®-i *tfr® ftfa'® 

^tc*1 ♦ftffsf §1^P5 v ( Triad or Trivalent) ^f*lTi ; 

s?1tn>tTO, WpRilR, f'infif l 

cto 351-wicsfa <a<p test's ftfr® 

®tt®l <S? *l«tf«f C»5t® N (Tetrad or Tetravalent) ^S 5 ^ ; Wl 

’P'fofa, fM»RR ?5Ttfa I 

' X 

<at?K*f cTO cTO ’jfi-’Wtsf c^t^ v ( Pentad or Pentavalent),. 
CWf$ v (Hexad or Hexavalent) er^fe's ^1 «ttW l 

<at fwrh^ft* <*H5fe f«9 Gsffir® 

^?1 ^iu I 

3n-*nrHfaiRi <a?p »a^5| ^srt^f^s JKitj’H'fttsl'WPKi 

5jf<5-»lf^ ^c? i twteifc® t?t 

<STfc*lfa (Valency or Atomicity ef elements) *TTR ’ifafe 5 ® l 



(Water) 

( SttcgtCT^ TOrtt® J I 

l?H s O «V? if I 

tfirfa *)«! r »N Bf»I '3 ?*! <an w.^ *(OT -3 'agrft^ 

W*I f<mt* 3feft5 I *t\*l'®CS! ®?®I *l#n ftwt* 

•*ffE* I <§f|? S ®?*1 i2f£3 *tfinTW Profa «TfC5 i Sj4\ 

^tfVarc* f* ©f^, fV »K 3ffk® *rtm ^i i ifa-ars ?|c^ 

£NR, T3, 'jR <3*r5S 5f*l ‘SJJRS'S ^tfw *rfasrtw fa#S 

*3 i «trsf ; i“5 sfii 9 ^1% <9t5i ■*f%*i?i e i ?tn sttc^ i 

$tc» fas® *fi} 0« «r*i ^^*1 

^r® t?" i 

<2t'<Hf ^5 f*m '9 -%-SW GRtl'T ^C-5 «T*I Thlfcn 'Blt?tCM 
33 4V. ^ ^#f?5 ^T5?I ^ rar?f offacf® 

^<r i *Rffa SftirT cw 'sRptss 5? <<w forera 

*if^h «tSRtr.?i I?, ^ 5 TO*t*c*f *|p5-S ?tPT 

•<*tga s i, s*r ^r® ffntnora fonfa *$n <rcv 
*iscm >ife® fw$ *fcii e’tt^mPrs *s4 ■jpf® *pii 

«p«i «n*3l ^r-*wt< *r*rai *ifij*rfro i <£ttfN WtC^RTl 
-rfa ^»i-*wt< ^ftRR—■*>i "st^tRc-n?? mm ^l?ii, 

'frf^lni m *tfe *tRni ^i<rt®T awri ftnwi' *faw*r t <w Rp fctpa' 
C<?T5 'sjjat’J tR(C® ^il'S s?rt I ’TtaRr* ^Rwfa 4 ! 9 

t ' 

Tlvwta fasts «pt ^ <stn1*tffa *mtf ca jwft <2trffc 
fefl WPPK^ §*t?lfai appm «R*rfqt3I«l- ^t^l 3r*J C¥lWt 
«wfaaj «rf»m *mtk crosl ^Pffl «<m **$;. ^?ta 

33HWR'f I 



*<\9 WtnPHJl I 

1 • 

(Stefa fcaarfeptra arcs? c^i fara fHfa’t* 

ca?SN5TS*Wt feW, fas £tfa' 

nt«P *CW a 3R <4^51 dtfa* *Wtf I ?I ( Two volumes] 

tffegtWR« <4? srfersa (One volume) atfearanr aw -JtattfaT 

jtcwh sftai *s fcvni **, t*i fafat «nw *rfawr toft i 
§*nm —StSl aaiCST « «tfest!?t 

fawrea sfe® *rhn at* •, <ulTOt fes *ntwr* anr®* *t*t 
SFfaw ca«M at* ca stfreTcsrcsnt attasar sifesrcaa src*m 

faaa i rsfavsfat? atsi acw farcrt t i-<’tfa*1 •sjsffaf^ ^rrtf- 

('34 *t4Phm c m ) i *t5tos fafos ca *a («»*t far, * « ?f). 

t&atcs, Tsrttfaws «as»5to® (*t) at%w -s apmSira (?t) fert. 
«t*3c*?t afa$ *$*tcs i f?i sw «wft3 *n ca *caa- 

fcatsfa artiw ?t?c's 1 fa^'s ^ «nsw atfacw i 

wNffa as f *>• fa ) Jtfstars atsal a5fav«ist$ fW w*. 
faesaa sfe ntfi i 

w« *rs)*i as&t* fcaSt am (?, a, a ) aw *frmr •asn jrctm stc? 
ca, () aw aw etfaca ®ifi sat aca «tca*t sfste *ttn i ? e a aw? 

a? ^sft’xsifa^sfwafeftatai arts 4at fat «twr *? <n?5t 
jntftta. ar?i art* sit m afirtl am aw «m sfaaus i aw? at?mfsss 
stiaa atis«icn *? esstfa trttftaa. ar^-vs? am afttto? t s$5t aatsi fcf*t 

Sfatt (at aaa;$5= cats??? aja ^c^(Funnel) atattai s«tw ** 

4fss„ fafars ara eta -aat (?) -a (a) a* ara*^ ?$ts$ sift ftfn as sfirai ate e 
W etai as ?a i 4W ffiiffiaa, sta ?r?)a af?:at« i, a e e) a?t c?ta^s> atm 
sf^a-c?rtrt«T)a afes at^ sfaw^ am awn ssawj sf$a-«rttt astfts 
atca 4iat w faffll ??at s(|5t artca nftas ?tca t (?) aw ca nfaata ait^ af?s 
VI> (<0 ais stfta fasi afaata sjta_ ©aas flea i «t start f?fH ^fatt 
fatst e? stft aita^faifs a^ts atfea i (?) aa atrs fa^f? ittfcat aw eartt 
atfit^jtaiatntstatai?# t «*tsaartta ata^ts f^ri SlScai (a) an **c& 
fa<s aitca 4*rfl atcat? atnj? anr, ^ri am aa sfittn afSitt %iStca i esarM 





vu 



*• ftat I 

'sratffa *?r r x fafiri ?$*i ( * ) ?:n '•(facw^ 3 (*f) *ot ?ft»w 

■«?< c? ’tHuth «iracflf^ iw, fftcsOTc?* »tf*?M ?5?t*r*l f*w i 
?5f5* -stl%5t®T=T ftp!’® SOT* *$ *tf**ttt ‘flpRS' 

ftfsrs *f**t* <*rrnr*r=r ?* i 

<^’s?<: e i coti ?f^ c* 5 $ 'wfas* bestow 9 *$w wtiresr 

PW fc*tflf® #?! W»l <2(W$ SH tv sfl I 

** l—|&f5*f?fcr«l (Eudiometer ) ?fOT *fe*t* ftfrfOT caflfftfettf 

ft»* -rrtt wts f*Pfa a**? OTfnt ot It?? *T*i fops* wffal *thw- 

*t\i <«wft nta *w •** i *ot* & *rtc*'*$Jpfar iwtanwt* 

W cwr *fs*1 JOT* afSW* «f*| «tw i <4* "ft’ST®? WfWG*^ 3 $ «ttT5? ft$- 
cftta^ <tif^ sot* *w am «*«1 new *m* otwj* ffitjfn *t <***« **^ *t*i 
*^?*rtn wf*t 'wrst **& *rt(fst*c wttt 1fK,5 wf^ve*t*MI* ?f*w. 
*<rsjr few* 5$ «ten >#* W* wfir*t *ot* 

ffeiw ^otwpt wfiOT <iwt « eticjtnrw* *t*tt*ftw ft*p ftitr® ?**i «r*r 



wnw-*® i 

m* i ?tns *g;fa =»i ?nn( *t"Pttf?i* *f«»t ’ttw 

tsf^s *tni *»pnrcn %m imn s f*»i, *ftw i 

%*\v?\]W‘ *nfHrnr **wr *an cn ^ «rttv, tos 

»tfiprti ^ ** « <Ni ^fssfasfn?! *«t ■jfafaw ?fa Tfa 

TOl ; W V* tRf^^'^WW STfC^tCSR '9 ■> 'STt^^T 

*f<?* fa 9 !, *W tOTM *$*1 <*tC<F I *rfa $$ 

xerr^s5»( csjIesr 9 ^ "Sffffw 5 ?. p fni*it 5 i fas c*h 

*tfantc«i m fcvt* *t<5, *t« s^ 9 ! f®fi«f5i8iara wn ?i 

faWI Alfa'S, ?TOTtt *»w^ W 

^fas* Zifa'S *?i i 

<sj*itf*i"5 ct s$ ^nr oh 5!t$c§tc^R <u* ^f%* 

C5TCT5 Jifa-5 faf§1-3 slst m (2tw« I 5l#H TO1 fasfal 

c<( $? <5 ft 'SSfCTtf $t?C§t5SM ■59 «t?r W.^ ^ftCTCT* 
»#sfafa« ^31 m «rtrs to, «wr*i wc«w »ftc?fi5* fa^ H a O 
$$ta ^ ( H 3 = *+0 = !>5» ) = ** i 

Q qrfj—fa 3^ Bf«1 95® i£W '¥, ^ 9 Tt^fa^N I m 

^ffa ^fasitw «ufafa *fwn ^«w< «ffo i *pgp's ?t«fa 

«r*lt«tc9!l S«1 <4? ^W«! ^fa$1 S* • 

*JT.^ «Jti? s n fa 9 ! <3 ^TfaffW! ¥ Jfftlffa BTC 9 !* fafafl 

3< I W* *riTOtC«H W <i$ « Wt 9 !* ^ ^ 

^ m\ ^twt* Bffttv fafasi sfcn <rt? 

fafiwt «tn; 9 it^-^ birtn «rc*w w 

*W datffa^ fa* i WHtait csw ^ 

> 

^ WPFtm «rafafa vi* i 

■sifas''^«i w «r»i ^ ?t?i ®fa?ri m, 'stn- 

^ O’C! 5fB^*t w, *tfe «rtc^, «wi ^ <n$t, ^tn- 

<ntc^, fa* uqwrnr* ^tfarai *tn. mm «t*r-^an am* 

< ' ' / 





I M 

o°c ^ >«.°c arc c*i «w «rcrt 9 

Mfc* i 

H5W ( Normal) ( «• tf$ ?1 ftfafsnJ'fy) ^••°C 

«T*I ffem HttH I 3 t\- 5 l*t ( Atmos¬ 

pheric preassure )«l?I, !S«rf 9 ^••'’C «rc*t^i jjr 
bt*i *pfoti «itre i ^ ’fffat* ^t*Miffln qRtfiwi w 

*• *■ „ ' 4 

C^tH Tf'T ^5 ^E 5 , v5t?1 f?f<?r ^fk« *Tf5l Vff I 

ct hw ifPiwF Hire, ^t^-^rtnl 

0°c urn Ufa w hi, «r«i to hsw Hasten ntc*, to 

sstH-Htail 1 »» D C <*& ** Hi I ^t*Wtan 

*N Ht* Hftfl C*lftc«B, tStHHlH-** &t3l falTt* «*R* 

srcn ( n *$1 m ) I 

wi*Mtf»3tiH«ifc& ■« §fwi ?rtt, *«ttft 

W ^t'l HlajtC'5 9 ( Ordinary temperature ) Bp?r ■$$?$ 

HIM H* l Meat 'HW ®F*l stt*w 'Sf^TlH 

fffCM ^ 4 ? fw*R HPOt ’Tt^ W t&05 OW 1 HtH I fw! HT*T? 
&Wfaf1 fafl fe*1 % «f Ml I CH 

«tyt HiMWtft *tft*fs sfon Mi i 
5<T, H*It"Rf sfre SR 4t*l*T HHtHlm ^ 

%f*T$ ^tl Hc«n Mi[9l*tCT I HH-HtM 

Ht^ HWI MWtfaH *lfwtc*l MfWfcH fTOtH HttH I Hn, 

HOO wn HttM® *lf?Wh HU HtPfW HhM* 

*m *it %5Tfc»ra Hpjp® hh-MiM* 

*ifint*i «rc w' hRh *ifinitM'. <rtw, 

H3 fsert HtHf fH*CT «f ^ | 5 ? 

H*tKS ^C 5 ® tftfoftis TfMWtS && #J1 Ms® 

HHHH Htl «IHt CHH, #, flHl,* ftf-R, ^frfW, 



}V * 1 

'«tn < 2 Mtw 

jj?wtw TOtw *rtot* s l 'srtfFs^ fw 

JflGS i^S. fa#*, 5JTf«3R »|faF5 5*51 I «?*T *tl'5*l ^fecq S°C 
^trsw m, fai ^ gw ^t*Htarts »ifffo *i ^ni 

$3rtt «rfa$CT <2t*nfr5 i$$\ www 0°C ^t*f sfats ^ ^1 

fJN I <4fm cwi « 8°C '©■H-itfarfa won^i c* «itvw 

«ttt*, o°c 58t*r-snait “fte®i s$w fe*iu ^©phi ff% ^tfas 

« *lfw*l B 0 Crs uq^s *itcaj qw, ^t«D fe^F ^t*t- 
flast? fec^ ti fats «ifafa wfe *rtiar 'stsfa «rfa ^fa n$*ifa 
«tji.3fl, «t»rtw frsi ^f% c^ fawi *iffe*l sfa i «m a°c 

^‘f ^fe© *fcn wft*. erts ** ^r»m & ^tn- 
sfafa %t>T^ ®i»i '«m?r cs c^fa ^fa-itfarfa ^ ®*i 

<st^ i <w» a C 'stn-’srfarl, *t«rc w*a ^Ibb ?fai 
(Mas;in?um Density of Water) 3»c*t ^tfasifa® ?? I 

^c®ra, « Jiwtra w* «afe faws fa?n *?fa-£tsrfa cm 
mm sfe’t? «?|w <rhK*ni *tw faws fe*twrrfl i **t, «*, 

<2{f« «PHHcra fenfasfa 1 ? «r«I *tww*r 

c$f ®f«rms 'www irrfw! sn fas? TO*tf s fe*» m 
•J^StS C\% §not'8tpHri ; Pfl Wr,^ 'ft 9^ S'i^-W'tPf fe*| 
*ifa«i ?&*i us* sis cr$ *1* «w fas? «fw*i* 

f7 fe*P «fS[ *JWfa gfa fe*i«l '»ff>i5l feci I StSit’IW?! *njnt 

3FC^t s°C 'st^jattsf fe'^'S m I *wa fe’tft'stcsft «r»rfw 
ntw «t9fr < t 'st’t-’it^i 8°c^ < 5 t*t si>rft c ; 

,'ftrSC^ CWf «?9|fW ^^ ,! F1 *l\FT5 ^1 

w aFW, >?tw ^ 

Q°c '®w-*rfort* wfrlar. «r(vr! Tlf « 

* t ' •*’A' 1 ’ 

wtrsm fffe ftf ^ 9 i^‘ 'itPiw. ^ i w 

\ • * <L 

^nt «!*!Hwh f^iw wnw* fe^tn »ttw ^i, <Mf 



«nr i 


>?? 

8 °C W Wf* Tfr, TOO TOf^jl. 

folHor TOW «SI uQ3|»t TO fTO *n *t(TO $Nr 

«KW OKI JRP® Vf*Mi TO wftfll 

<1« TOW 5tc*f IrorfTO ftft iTOtCtl fatW 

«JW ^ I 

towfw «wt«w Vfcrte ct 

W®T TO ■$£■! *1*501* >rtfTO I *tlfo5* ▼ikm 

fro *fo* *tf?rcr*i *w e?farl TOffai Rfasofi 

C^ *«N5*lfTH fa*t*l wct *Hfe»* ▼6 *t ct^s «m«if fiflK 
ffrl TO I 

»« *t#hFi i— 4 ^ ^1 c«itefaf*fa eaten nn *11 nfni ■m •ft*- 
cnfcfnft* fsf*l mi «st* 15^fawi ate 4n? 4*ft ntcar nfan *ifinni 

*** « nai 4 ^K 5 fajf«t ^5 nfffll TOWJ $ C=TtenS[ foif*te nfilUl 3 ft I ^ n*1 
nca catenSt atfta nfircn cafac 5 *tfoa ca $*1 ntIBsl Ptatcs 1 

«t*»i£to *wj #rs < 5 if% «n nfircti liar s?n ft* c*ii 
ntartar nfantt «r*r to *Ni *ror fe*t* whtoi ^f% c^s 

<4"5 “tfo* Ptett ^ W <£|5&*f fljp CVft^hl CTtVI'8 f^H *|fl fht I 

TOR «fM*C*ni nwi aftfaOT i 4 **t =rt l 

to* fifeu-TO—c*w *m< TOteTi «tw Wl 

< 

c^i*t to *wrt< Tt^tt^tn *tfirt« ▼iiti *wr ▼tc*Ri ntitw o 1 
*wt«f» ^t ^t 9 ! my® ^1 'are ^1 to w *ifirt« 
\* 1 fai *t*i *iflM ▼fro owi fuc* TO*tf»rai 

«*i *pnr ajftf* m 'stor '$t 9 t-it’?i «ro 
Q’C *1 1 aq^(<3i TOi < 2 «t ^C» *ltn CK l TO 3 !^ <W 

TO «WH «rw "Stc 9 !? n fa *11 TO TO 

▼T?nr *tf 5 e t« ^noi ®tc 9 t!i, israfarc fw c»ii ^t*i 
▼t*wt*T-n fw f^i 9 t‘i *fni fh srt \ uvw «i TOftvtv 

▼at ^t 5 *R (2fCTt«R W «« ^1 «*tTOtCT TONIGHT 



tom ufa <\x°C att-tistt ®i»r ^pi? ^ 

tfc* fifes ^ tft, sttl 3^c«t $ fifes *m% stt-tM 
ttpra sfrn-tfflrt^ tfrn tt* i w firwttj t&s *ttnr ct 
wt*ra c*j i»X sH-tffl fa*i, 0 $. st*f fftt ? 

<n*ittt *fam s<w *tfi«ts ^fks i»"C stt’ft 

«tnrm fa* <Jfst*t ^GtsrftTft »a*pif «rt«ra 

*t*nft Itfll fefl fifefe 5fl I <at ST*tre TOlf «t®51-«t*f (Latent 
beat of water) *tt 1 

TOP tfiltl Br»I TO St*T <2tE|jJ ttt* ^f*TCl (2f#5 TOO 

ww tt «i wrtfis 5 ^ i ’ftsttw *Wrcs* froroi <stpi 
tt* *ifss ^r ; affeir* atftcw stmfw cs% & tw tot 
tftra ntw *» <«w w*i *tfrwtMl ▼hn 

<mtfis tfcrl troi *fi* fafl tfc* *ifas 3* i 

*w tPnti to st*r *ift *tfi^ #$, Nstd 

stn *t^s*5ct rfm «ra*-fi^s TOratfipp «wfw mi 
*c<o^ s *fwi csfis ; jft^ru *ifi*rt«i ftfiratfii <anwtt*r 
*t^sfim >ras»! ffics <?rttfis ttc*i cw*t istfst^t 
<«ircn w^mf^s ct ^1 ^ « ^grta tow*!* ^iro 
#5 i mm st^-stw <r£t ^ fi*t* 

Oro im *fatitt i 

t 

t*i tot *l*t-*iatt «itti fcstn *Rwtc*r *wt*tci *ifi«ra 

ft, Sfsr$ msw *tfittW feftf St*f W<t*S *nfo (Stan (Latent) f^ll 

fit i tpnrt? m too ti w*tef tft*, stft *fts»i tt 
«tn-tlan ’tf*m tai fNfrtwtHWw itftttt «r»« 

<§tt-*tata 4tnaR tt «TO cf vH-tW «t*mtt tltlfWi tfirc^s 
nftl tit ti (t*tit«l ffet m fc^ti t»t-ttiMa ^-ftan *<k 
T> 00 <>C), altlct w-ttwt '«tpr-aH (Latent heat of steam) *w i 

«tc«ftr aw«i *p0—tc*it Bitt «nfc vi *\ ct fcti tf»fw. 



9®! I 


fcfass «sit^n <*fat9 m >nw i <4*&l nfta 

* 

W*l 9tfaH W9J fafa\ *1^*1 9l fefs? C<Ff*Wl fa* &*1 *p3199Stf| 

mi to ^4t|« ^r| 9fa i to* w <x , »rWm fan 

nrirtiwtft, c* Pure* to* *rfa fa* ^ <(*# TOrtfirwti 

w *fah *tw i to* «nrN *J 99 t 9 , Tt=rtC 9 f } *tt% 

«»i 93 fa^* 9t, 9*9*9; fa* to* ^*i-^«i *it9fa to* 
?ww -2t«ft=T 'tout, *nn ^fai fe*ra. *i ^*t* 991 fan «r*i 
9<w «t<tfas 9*> w ^ to-** c$f srfatfa* *far * 

♦Wt^ <89TC«n 5 s ! 9^91 §9Tt* <jf*3 ^t* i 

amFfw ®f5T (Natural Waters)— fw «T*I '2}* ! fa9t«0 

«tt3 9^91 *19 sti i *•$ 4cw fas* ^fam •tfa’tfa^ 99, 

fa I TOW 9$C® SgTO *tfa$ 9$9t9 999 «flC9tfa9l <2tffa *fa*t® 
9Jt9 <39t ^fa« *tfTO 9t9tfa* '3 *ffasf *Wtf fafas 9^91 

fa9 < 5.*tfa9'ft:«l ^9t* fas**1 ?ZV I ^fS* «r«T 9t99t« TOpft* 

9§t*i 9*9 m tom fas* i 

f% «l?fa%, « <2jaj9Pi9 «rwftof* cto *rl^iic*r 

93**^ 5^1 ^tt* i 9 »fa g i2|q9c«t9 «r*i *rtt99 tof fart* 

; TO «rsts ^*t, 9 t 9 t 9 «l <ajpf^% 91 9 ?fa W\ 9 t 9 l TOM 

sfas 9^91 <>rtc*p, ^TO*! §7? m totv 99c* 91 m* to? ^9- 

C®t«ft I 9<ft* m <W 9$lfa9M &9< « 9#Tl 9lf$tfa$ 

99 9fal9l ^9f9 ^93 TO 9fa 9& 9^91 919 ; $fa9, 9tfa, 

<2J^fa ♦PfW’ ftm s?lfa9l «I^»I «R ’Itw^ ?9 I 

c9 9i ^f9«n n-hfto «f?r 99 , «jfatc«ni cwm 

C9Ttt9S9l fa99i9 C9^ 9*1 9t9l ?fas 9ff99l I 

9Wt»inra 9*^r$Jf?t 9t^fa ^^9T } ?(&9 999 fc*t9l 

*|f1 «mrtt99 9C9I *lfa* 99 <49t *tt^9* «CT9 ^9 91 ^I fk* 

*tfa9tt*1 9^91 <t1W I 9C9J 9^^, »mf9 



nf»H 53 « "fajtft cVte^ai tvitf? ¥fti 
<2^15 *f*#S 5^T« &# «PTWr «ctftl **! fall *TC¥lT.l> 

Hfffa 5ft¥ i 5fa1 5tw ch 4$ m *tt5 ¥fk«i 3s*Tt*!5 5W 
^ff 1 ?! «*r 35 45* wi fa#¥l 2^5 h?ifih® c5tc*f ^tapt^ 

it?* w I fm w <*wi ^frthi 

faltt* «TC5C¥^ 4^ ¥«Tfa|T.55 $*3*5 ®fa® <tffalft§5 

<3*? Sft|t*ro *rt%3| StfaTfa m >TC5^ *fcrft?5 I *K 53 C«fte- 

^hw iSf^f® ®jh?i ¥^Hi¥fa 5r*rfas &cs sf»r ^gfan ¥fa?ri ?t5 

C¥f5 3tC5 W* ¥31 ^fa® 45? 5tftTS ?)55f3 Hf*5 vn <35<rtt 

5WtH»3 ¥C5I5 5^3 fjfe 5^3 Hi *ftc», «fWM SfTCHflTO ¥5t 

4¥t3 ¥T5«¥ I 

^1*13 **\ fa?39! 5tf^t5 «r«1 f<95i Alfa'S 

*fc*J ¥5*HC1i Wn^I f555 *1155 ¥51 %fas, ¥t*1 f*K3 faj® ?f®T : — 

j l chhiih which hhh ®h 1 ^fs® hc* i w Uch h*i, h* qr-^ntfa Hfa®!® 1 
3*, cn ?ich hhh 'qfacH $?nr ar* nil? ijf?~s ?$st Hcf i « ^fa® m 

HE*it«3 Hr'?, ®«fH f *1 HHH 541 $f&® HC? I CHfiWfH Hi* HHi'gfHH 

H^faS mf?® sf®r Hih ®a1 4 ®hich^ fnfs® i « ?iw hpii* certc^* 
hIh emi emmi ’ll chmihi 'qnfa®, ch ^ih ^csf hhh ®*i §f5® i 

< i |pih Htcim fa-^ShM $i* ^1 ng? itsti »f ( ¥l ®Fsh' ftfa#; 

C<rS5l $fs® ; 4®¥f3l qfa'ffH ?tc® ^PTH (Percolation) 

fq5tfil®^5l fqft® *tt\pqf®l ^t*tJ HI® ^tttf5! f?C«T ^S 2t^t? JlWSt 

♦tfiRtw fq^tfii® ?? ^(3!; *ti®i ®f?in ftpni f?c® fsi’ttf?® i 

*1 CIJ’Itv'K f(S!» fipPK ???l W, 

VC¥l¥3 ®«l fecin «mt5^ls t m H®MW5 ^Mis HI HffsFCH H*l® Sf® 

I I 

«wr:si5fs ¥t®i fn®^? ^tn* *,wi nr«»»® » 

• 1 -^C*t*»lf^ ?tc® %l* ?t® ®E5?35l §fs® >*H* 5?:*tlCl' «l* ?t® 

K 1 v T 

•nw chw qfs?! Hiftca? fa* ct^Htfa?ti fefp® i 4 $ is*rtH ^cn? Twfe 
¥*i v ff$w ®tft 5^rl fH*t«t 5m, fpm 5wj *ftt® nrnj hi i 

. * t ^C*RT f=T¥CTff *tH, H3!ft C^® 51 tv*n 5t¥lt ®5l tfl® HC? 1 



Ife&venm i 






m §c<$f*i39fii3l § »i3« 91% ^hr vsi^frB 4%'3131P« 

’ifiraj'a' *r f^ptn $S*i 9ta, «f?t3 $3j3Hi 931 i ' * ' 

j * i « c*h *itai ap*t fetwwn «r® 9w fort**® 9*t 313 i «4$t 

*tfa Xl^ftPSs *113 9*1 $PSt9iW» 93rftftrS 9f3Ut *14 $fe$ 1 «D9»nW 
3#tfi»tSC e t?r ®*T *1^C3 'stttft 3*, 3f?1 3$C®1 «C3R *It3 TjfcUH S'3- jSM *tfr*ti 
9f33! ^C*tJ 3W ftufas® 931 Sfss I 

l I 9t*ia1 «5fe 3?2Ft39 C3M3 al5»f3 5#'C5f ^C*t3 «WI atfe; *ttfc$t\ ««3} 
*tt3l‘WjlW§ <99. C*lllFtfa*«l 3139 Wl C3t*t 9)33! C3t«R 93t ^*33! 93i*f 

«!3?t3 9*1 3<*l?3l *1(3 9fac*l fa*tC?3 9t4f1 3119 31 I 


$33 n 'Qi^ (Tube-well)—fan 3wt»n «stwc«t C3«fiw^ f*\ 

w 3531 31^35 hi c3R, 3*n ftpw sts't? c?t3ft3$*i 

%?i stc® r$<? rt% m 2113 5331 t *s»ri ftfc3-*nP( 

* 

435 5l*i-^*f 5^3ftH I t*i 3f3t3*r$J 3»R« 

fte hH 43^ s^T ; <2fOrfBR ?tc»l ®R» 3*1 TO3M 3t3l 

^?tr <5 5 «r} o«p 9o fj-g 31 W 5 lfW ftl 3*31 *Tfta I 4 ^ *K»ra 
'%W*f ^un 43 " ^ 53 K 3 I ^Ef ^5 fttf 43 = 3 tft 351*33 ®t*l 

3131 W$ 9 lC 3 s j ^ 33551 ft 5 3131 fft itVS 3**13 9 C 37 W« 3 fl 3 *J 
3**3 I SRTJt 3 ? 3 T 3 tJ 31 ^ft 3 3131 C» 2 |tftt 35 53 I T®**! < 2}£3 nf 33 ft«l W 

313, «W ftr.3 3131^31 C*f S3f 33 j *ftSl 

^t" 5 ^ (Pump ) 3131 ®»1 ^331 31*3* I ,43i*f 43 s !’! ffr 

«PT-?*i 3131 * 5 % ?1«l3 ft3 HR ®f«l ^ftl'5 33 I 

3ftl3l 33lfa S,*! 3^3 9113S ft31 &313 3r<! C3R 3^1 «2JC3»t 3fU* 
’*1tC3 sfl, ^-53l*s f§H3 v -'8l3W3 *®T 3^31 f3«^t3Hl3 3tC3> 43< 'Sfafa’S 
%31 *1fWfl 3C5f f<C*l3 fe’WJI’ft I 43-§| |5^3 v - '«C3»1 f^C35 3W^ nf33tW 

V 

SR <2113 3'331 3t3 I 3T9TM1 *1#t«tCT *Tt% ®*1 3333tCW 

ftftl {5^3.-«13C»13 3J3513 33$ sif^ 05f»l«53, C»ltl3>3 HftHW 
Wf 3Hq33 I 43«§1 «flfc («•!•• ft^) I8%f-•«*( 33ltr® <2113 


^'1 335' 53 I ' $9\i 5tSfl3 ^ ^ 

l^WtlCT, 



• vmRMjar i 

^ts—« n^fsat *fcw 
*rt^? «r*r tffa w, bistre fw stf^rrhr m 8^*3fa ftw 
fare *tt*H ^fas i fa* 4 8f%a? ft** awca f*^s 

> i agitata J$zs f¥j ft* atfta sfwnr ftfa'a *** 8*1 fcft® \ 

’ft? 4*n *-8*1 $fc® C* F^at* * ^fat8 5^C® m C*t**C® a^f¥lhi 

*mt «ttaa ^rf%trvs *i att* i Bfsjatn'catt** at* 8*1 at* i 

■t I *t*f*^t* am aftlt® *5^*1 alf-'Stf?® 8 C?W-CTpt^5 **, «t*t* at8t*8 8*1 
I 5<$f8C8 *® ifl^ atf*t* C*W «ta* 8 aff^l^t** ait^it® ?g 4*s 8*a*® 

*lfH*tfH *8*t3ram*taT afo® ?? 41X aft*t amt8 ' fft® 8t*, 488 
ltl**1 5^:*ttci' 8ft8*tsami *$t®tf«*1 <5%® at* I 8W* ataj tlatatft * 
ca *8*i tef%* star, <®f*t*i 8fi*tam awt* 8fa*i ait** Mtfaaj fft®tm 

f8*a , 'ff*8tt , l aW 8t*, ^®*t? ®t?tt?* ^t«(=T c4m *t*i T8f*«ft* *C«(T 

**, ¥t*n, care, vpi, crowi, rff srpft m stfasr w *tf**t* «fa8 ; 

>Nt*i t%* 8 *ta8 <381 8f**i arttaOtat* afaaTifg Paata *t 8t* i 

'a I S^atV? fft* 88 faat«tta* 7^wt5'3 8*1 $fc®, =m 8t* 

f®t* *&® ffts an 89:*tat* *t*1 amt*®: •tatfaa’t* atat **1f*® *$c® *lt8 t 
• i ♦tjfvft* ^c«rr *ta, afaa aatft cato *i aartft nftat* 8al ^att*^ 
w#*t \ rt^firi’t ?^c® ft* *taa’ tata *ta avs 8f**i ®<ai* $t® l fa® «ta *ta 8 
*1»tff C*fa 8*1 fcffe® 4*t *t*1t® af*®!®< aw ffat® C*tf*® *1 *§*1 ft* fa®tfH® 
***t *tw, ®t*t* ?*tas1 **l ®fs31 t*f*fl* 8®t* ; nt^t* annw 

f*f v '3 ’Jfft'Tl ^#*fs(3 fj(*t* ^TJ 7Tfa*l 8a?«f%t® 8 a^sffta* 

*Wf? 8rti Ji-as 8f*t9i f^ca* 8^f*<tt8 ** *1 «w ^tc*ra at88 xststsr^ i c* 
•^•flc^ **t8*i aa 8t*, 3t5t* am 4t**tt*| i 

«i *i\3|5t*8 c*N"$ ^Faf* aatf? 8**1 cat* *r%c8 rtffs?l* *k"*tc4 

8 tf*TB C*8*1 fef53 *t* I 


* w***r, ft*, aifetca 8*1 «?f% araaj *W ttfac* am 

at*? 1 ® ft i aa •« nr*t 8ft* af**tcn *fwi am tft® ** f¥« amaf**w 
atf^m am «ta *m81 




* i chth ntw aft stt* *«rtir a a *t*fMt* f* 

?jt^s **, «tti atffet nts®tx * ’tnpnfritofe. «pf, cHifctftM. *wi- 

’RCTtc’t cttw ▼&« wd i 4**f «w*t* *9i Ht? *ftc*i art* 

ft*tcn *ti*l Hit* 5fi i 

sHfof —htcw'®!? f*t *1 *»i *wi **■ 

'S *nwl*twWl; fa* HtfStCT? CW ,.’ 

HMre CHtlfet C8[f5 Hit WS *t5t '9 <5ftH W*T '"Ttf^Tt 

v5*WJ *tf®'5 ?? I H?N Hint? 5 ! *»! ’■TC'WI 

ftwii *c*, ^<rf *itw? *trc i «^i j i1»i»if^f 5 t4t 

carfaftn’t; h^h **it •ttw* hi* 1 i 

5ftH H*fK *if^® H? <4Ht H* 

*H '3 5Rf«i1 HtfS « Hi HStfHCH? ^8W HW HW 

«TO ft fast tt, 5«ttfa **f <a*R * 

C^-CHft 7 ® H? Hf»ra1 ^*1? vjfH5 HHff %t Hi *t?l Hft 1 

H$fc® jf#rl etp *ift?tw *9i ?^*uh ?? *f»m sfro H«rt«f *ft* 

•TC9IH Hft® ftfcl® zh\ *%l Htl, 

St 5 ! w I *»! *tt*f HlHHIH <awt* «at CH fcfl CHtHl, 

HftH* I ** HHC* C* 

ftlTOfa *fc? ?ttH, W»TfW CTl*l **l W-*t * 
CHtfa® *tH *ltEHH ntc? I 

®5T—**T ft**, ^5?, ^HT -8 <rtiftfH IJ5H* Htlr 

ftfa* Wl ^f5v5 1 Htlftfa® ftcn *t»t* *ttrt< 

H& ftwi Hi 7 ?, uq*si ^WTIH 

CHH* nl3it9fr5 Hina'S ^S1 I fk% W»t *S$ 

*HH1 Tt? ^ Mlfttl* ttwt C^ ??, «W Ht? I HHCT 

ftBH ftC"lH HtfN *131? HlHI W %ft? *tf, *t* Hi 

CHtH Hlf%3R ?tt? Hi, *«t5 <S? *H *tt* Hftt* dtif ^*W W \ ^f? 
’ CHtH *m *9Tt^Sl CHtlff? *131? *fik?§ ftfal 7 ® ??» !5tHl itw 



K .*b wr?R 3311 1 

mtm r<F^iaf ^nvn fi =»i 

*rtJT *%»t cm *»itfcSi cstpf «if*t« vtes *ntra *3jrfa ^ 

. 1 '1 

«itfc 1 w3 cmsr ftttw « «r*n, ^tsi wis *roa* 

arcs 1 ijfe* «r*r *tto % Ml few «5f ^MlM Wfaifl, 

i 

tijar® uq’ipM ar®T MfetMfaMf nos ( Chemical analysis ) 

UR? CM'fefft’lt'f^ nftfes f Bacteriological analysis ) 

1 «ttt=rgi w$ mm 1 

arwra *1 mW1 1 

m 1 MtgMfl « -K—: 5 ^ ^MmIm Mt® *tttars ■sm^cs ’Im'IvI^m sfii ^ ^mfctos 

m *!fMMt*l C5t*Itt *M1 «T4 (Distilled water) MlfMMl sgsHtM MtMl ml^tMlM arwiM 

«m< pM^fan ?sW' mum 1 

M I 4M?t M? Mt5-f% MWT *tMto:Sta 5*1 effect §«W*t «ltwtv5 : ? MM3! 

«nsrt*l 5itw is^ts fwti m:mc® *tiai mim 1 •nait”! w =rl f mIm mum 

^ai»t swim ^t'w atm 5*fo t 

Ml ^ItMlMM— : ?CM MpJI*t§ 5fC*IM «I!M|!R MMI MtftfeMI Mf*lMtetM 

*MM 8T‘1 *UM ml «r®HM, \5tftsl ’JMpiCfi Ml CMtM **lh«lM m *ffM MfMtffc 

fr»WM MttMM *tt<MI WRT8M Msflfs *1|CM 1 PiMtM MU1 M^Ml MtCMIM «tp5MMr*%l 

* 

MtlM Ml MPMC*!** MtM Mffet t$f«<Mi'S MMi MtM Ml I 

MIMlM SfW CM CM fpM3 M«fl< «lttM 4Mt CM fitftsft MtMi «f?tfttMM MtMtMfM'M 
*tM*Wl MMi MtM, PMW 31*1 MU*FC *1 Mfn3 t— 

i| CflfMMjChlorine)—CStMtt MM! BUT (Distilled water) M]3)3 ^MM 

MMfMSttMt CJIM1?C®J sgl:MftCM CflfiH, «iaifMMs Mr«MtC*l MU* i CMlMl^ 

ftMM MCO CMlf®55( GFtMl?®. (MlMIMM*!) MM? « 3p:(Mi>M «^p3 'M90 

MfMtllMM aCM MrMMtft ^mP?:^ MtM I M'lt®lfM?M. ’ll?* 

'MlMt© nrjMtll MftMM Mfif® fMpat® MtC^ I Stm *> MM CM>tMMItM rMpS® 

Cjf!MtfC®< MfsMtl «!31i<lMf fM, CM!M CM1M ^Pm 43 f ^M MMMI® CM 
f*tfar5 Ml M^CM-a §SF ; SfMtMWM 3KM MM 1 ^JM MfilMifl mf^Ps ^lf I 

•i c^rfawa mPmmii Pmmimm ^Pmmi 5S?i tfxs cjiaifraj mPmmii pM^tra^ ?f«i Mtc¥ i 
MtM)a MfCMM £p3 3,«•,• • • 'SttM 4* MltCMM'S fM Cff[pM*l, Mlfl ®ft>3 I PmP^I 

v l 

flWMM Mltcfefe. fM^I^ C5lMt^ MM I WCM ?M M^fMSt $3* ?[M1 MIhIM 9WIM , 
t#tf%C*lM MfaMtM fMpMtS M]M?« *M 1 




sn®ra i 


< I 'S 4t*Itfallt (Inorganic or Free and'Organic or 

Albuminoid Ammonia)—Sfts? ^WlPntf-nlSqs ®T^«| >e ©foa# T afagr 

©ft *rp.=nr f*rst« '*nptw% n i sir# *r$«r <*w? 4$ **«i *t»t<f 
'•IfSratrt «riw; ssrfrs art rttiiw Mt 4 ** 4WtWi 

■ Jif*v at t»N«r *<ftf Mtf*p? eiprrfsml =Ftt *fofcs a* i ntfl* ac«t ’ 

•awtfsw «f3 >,••,*•• stwo 'OWiPrai ••» 3twt 

% 

flfl ©fa 5 HCf ; ©ft? 'aifa* «tlfaC5T if Sf?f nttW ^3^!% f? 1 4© 5© 'ijNf 

«* , 

Wraajrcn ofifawr ai;?i $t? cq aic*? ©*«tf3-?si ©fessr <1 «fa» <nrt< 

ftfl ^ M ft* ^iftst? Wt? ©spfiM eiWtft?! 33 'Slftfe'*? ?!? I 

"* % 

J>1 « *t l >f ifvtwfe. *PP„*t$H, (Permanganate of Potash) ^’9»| .s w C^iPt 
’fftc*' ©35 ■St?-tit ejtutfttlt s& ??5I ?t5 I * ^C*t? Bf9t ’ItWFIWt’il *f?5t? 

Wf« VtiJ ftfo-g ?©?! ittOP i 

*t*W©. «!¥_ CTtEl ’tfWtfft aw ftfs : 5 *f??Tt C5ftlt© *fatsi ©Mtft^ 
^Utftflt ft^3 f 5 ; Wtl? if T3fC.5| ^7, *l\»tC13 JJtVI 

^ata c’lPt ^Hnn ^mrs c&ftti© ^facsr Mfft* Jnntftat ftfs ?©*< 'ttw t cstaf- 

STtCSJ St 5 ?*! (Ncssler’s Solution) qtal ©ftfacif? " 5 tf%*iH ftjf’Ri ?5 I 

c*tt5tfts' s i iiif*©M csFt?t©$^, n&r-r^ .an cst^t© ’psi ®*t 

ftftl nfl'N’c*! fsifats *firci ««t sits? artfl «^3 f©?t «tn* i ^wf-wt Jt;c?tcif 

©ft ’fM a< itrat ?a? i 

* l ‘3 (Nitrates and Nitrites)—«*3f ^© *t?K 3FW 

*rf«tM qtfwt c?ft n^is ©^ srt9|? ©vtfassi ^ ®f^«s ft s?H«f ([fro 

« 

*fftc< 3fT3Ff5( 5 ftav, 3tf1 ■2Pltf t tS f? 1 *lft1a 5fC?T fflfest ^a^II ^f3 >,.«,#•• 

1 

«tw * 'sic -i? '«uM f«5i ©frs vft? i ??tai MiM si ■f.wtMts 

®ts 'wftg^a »fat< Htf ; fo^s t?fe, stMai ^tfi sra cs 4 5fras 

ffessr a: s^as; nsi< f'si >tt3FfM fist, ssstt ©ft 
STSflif *ai ©fe'5 !(Cf I 

■stprst attja tpsi» « ^ttns itsi aw w*r stfttar 

stfcl'e '3 iiwfsstcs nfais f*; *t« ©?tt» cbtsitf spf?c®j 

'flWtfsst ^n^fa^s fs ass; cssf fittaa srtsi stsi ’titf^ iiat stcst i Jit 
*ifiptw ft: 5 ® ©rttifc.« st?tt^^« Rif^s ?? i 

** a I StSs ^“fK (Dissolved Solids)— SfSiStwt <ffsw >6 

tftttf ^Dtf«tf nf?sttt*l tSptf^st ftf t 'nt^Varat ’fftsf natcff wH 




irattR-api i 

«f« >,••,•••> SOT «• SOT? nftS f35l ®f55 SC? I SS5t55 ’«• fs&ft*. 
CSpfcfafcl^SS CSfa *ttI3l stfTO M<MCSl (Water bath) W sfixn 
m ass sfal sfts natefa nfast*! nans *a«i at* i 4$ tre 

♦W< C^fon sft nfos f*5< 5s, st?i 5$cn $5t5 set) n^fs* »t?t< nfts 
•tfilSttl StC?, CFtf^CS *ffa1 5ft ; dHK*t SIS *ltOT *IC* SSfniStt I StST WR 
*tet]jk. St^ijt^ '3 SOT fa St, ®1?t STfS5t5 fafas 4$ nfafafe Wf 

«t*lfrs 5t5l SttS I 

« I Sift® (Hardness) —?tn *itStS Spun CtRl $^13 55 I C?tS SCS S* 

*ta slats ’ifon^ ca^ c?si ^<m 55, ntata cm ts aft^r nffa ’tfastci stats 

^faCS 3 n)a east 55 Si SSSl SS]« 5ira[ wi 55 451 t5ttf>3 *,fa sts 

«tfa*t ’Its I StStS sfaal StS* 9 ! CFSi SI *Sc*l SS f afts" at “^5!” (Hard) sfnai 
fa^itfs® 55 45t TO? CSSI 5?tn “CWn" 5l “fair (Soft) Stesnfaft® ?3fa1 StCS |- 

sen silvana^nm wfaaa, ti?s sr^csS.., s*(w^, ortai^s, at^f® nai nfsn 
♦tfiStM «lffacn &5l "afts fcal “Stfl" sfan! l* i -SSI SW SJtfa Clfa sfst* 

SfaS StStS s| ?§51 5t5l Sin* ?tat (Permanent) -a n^lat 

(Temporary) aOT fafafc 5^51 StCS 4St ®?rws Softest CStl> atftw (Total 
Hardness) anl St5 I SJt^fssa, a HifaCSrW 5t$SC5S St$C3jfe s SI 

cffal^stnaswafa stfaen?i5'l sifter ©<tM 55, fa? §;? ^aw*st#:s&, 
at^fa 5 ? ^ftraa statist att-si’fasft. aOT sen sat'?® ntfaal arcs* sFtfts 
mu 1 

ssn sent 7 tat a *T3t5t 5t «st* atiftsfa sstfsat nfastM firsts aten i 
an ^tten at^far 4fa®, sfa’fs ??5i sts, ^^5tt ajt^fas^ a 
«rt$<r ^an t?t:a at5 35)^^ stfata si *itfa*l nttats wsen ^ftates 

as:? 5^51 nt?; >si?stn sens a?tsl atlis ^fl^a 5^51 sts 1 acn ^1 csh 
afstna §?ts a?fa) atii^ fsVgs 11 1 aens ?ftTr atffo ar^cs$,aa,ort®i 

stwtcnts^a 5?c®»ttC5i fafwl nrsstt sss stats (Soft soap) citfa® ^n? 

art amts: ^'5> ?tsi n^fntsts sen cstn afaai §i\i csife m\fSim nfiisti fs*ft® 5^11 
Sica 1 - «ss®: sens csi% fs<s sfatrl snes ^t^sl ®5ls n?t$\ sl6»’ 
fft'j'® sfae® «5; ’lea it sens stlSs fs<? sfiten^ ^51 ?tft sl^s, as: 

cst% sifts 5$t® Sttea sts fttn n?tft atftras nfasm fssfara 5^ ntw 1 

*at i—' m spr s* 

Tfin nfkv ni nt»r ftffo w> ^i 1 wni *k«o 




99 [ 'iVH 

t 

*i aFtat&wa *rfwh ■sift? «ttfwr ai *rtiara ^ 99 
^*ra ^*0 ??; fa* mps$ 9 5*t?fcsn? «itfaw «ro *ifa 

*Tal ?5 sfl, vm stf^s ^ m dtft? mx 

=rc* l ^ «*mt aft Tflafa? *ffa«rt1 asffa <1tv, <3t*1 

*&w «i<w$: <21*$ ta ^fl cqr^\. 

>ltftwi «ft*l ?? I ^JT-ftfal5 ^ *q f>-g % *tt*f ’Pfa?) ■fato 

^-^3 far-w «rm nti 1 

V* *fi?W I—jfa-fsrf«3 SR Wt* Wt5 *ttC3J 3lfa*| $?tC3 «W*tfiaH 
aNtC.*ttJtffa 4f>T5. e H^fa$CTO>$^ St^CJtWfPTC attal <*M **, 3|*( f**< 
•Ifal Tfifa I 


*f*T *ffay^ wfirot* S*flT (Purification of water) I 

<2fot:r$: fa fa ^ntnr «r*i citfa® *fcn ntm* 
a&ro *tter, ««wi *Rwc*f «rt^»rtfo^ 1 

W \ csffifa W ( Distillation )—<sft <2tfa*1 lt*1 
5 $ < 4 ^&| *t<rfa ( Gaseous impurities ) <fj^5 

'ja'fas *a t «r®i rtzstb' 1 «rti- 

*r«i, ^«p?ri5<® im, wftfifa ’itrfsf, artttMWF akt^ < 2 F?fa ca 
jp**! ijRra *tsrtt<* fcnw *ari fastis, «f«l C5t*lk ^fiflU ct *iw$ 
^ 1 ^»i cutout 5^*1 ^ra wn st^«iti* -n *f»wi 

fafa«, faitw cats } sorest* ’ttartefas; wftoi «aft 

/ 

ortora fa*m«i «rti* 1 

*KtSTi*f **rc* Hst >itntcif ^ am 

<*ttnmr«wmtf^twr^fai»ft c*t*rk^irw»! »rt^ 

SF *1 C 5 t»rr^ 99 a ai ( Condenser ) **, 

% 

Tlitar ^•prhf fw ^*11 







. (*) < 4 * 5 t i fctfa toj «f* <rtfa?rl nytn 

*tfe ( <t ) tW &st*i orortif *fsw *r*i sfifcri ?Mt*tcr ( *r ) 

hwt 5^ r (*t) *»•> ^*51 ^'rft'ss? *ts ** ( *r ) wn hhs** 

®tCT «nfT8 CT fctfffnni fesORI WWI faWfOTtq Tft oftE* 
uw ^t=r %pi «w ftm Trim *tfi*pT «ttw i ( v > f&ftsj 
$*toi ^s %5 5^5 i f$g«rtw i <fl*5lf?car *w*r ( 5 ) ^ 
«r^^c^5 <4*51 *rora =f«n (w ) *w?i« «ft?:* 1 *w*r nw %s*i m 
*tf»rc«i (*) sfOTf ^«n (Sffal «« <4*? () sfsifr® ^53 «w *f*r 
wntf &p f^ri (?) fsfc^ ito* *»i Ms « 1 <4^rc*t (sj > 
STOP'S %$*! Bi*T-<2t<rte ( * .) U$Y ^r.<5 ft-ifs (of) 

^•ffifS ^3 ^I-^T^r.* ^3*! *<T5*. *£* ^5 ^9!*«mr *tf*«p5 *C3 ;. 

Cff?S ^Tf*t3 *(13*1 *f?l*l <4*5l *t5-f%S O) f<^ fa^*E*t 
nf%^ w ; C5t*Tt$ **i «W I 

&* <2ftff5* «t»ftfc *t« oftc*, f*l %5 *ftf*Rt» 

»pw *ivwif^« *rit*i « «t*nit* *f§* «tcrTc<« *ift« 

\ 

f*fa<$ *s *f«nri fas’? vn *rfts *1 1 

wttti csjfps *st*t% wffa$tOTf»roar *it% m 
C5t*rt* *fan *it?* c*t* ft*Kw *w*i <Ktt:* art-i *rkfi< 

C5fai$ % ** *1, ^^ <4*1 wtfvrtora (Storm 1 

< ^ 

<**5l. .^c** «q* m*\m <?*i <4*%* estate **1 ft^i 
Htn 1 



m cmiSw i 


m fit* skFi*® C^fff 4 

fTfe, t£,^«ttfi *»1 'S j| *rvfw s ww s&?t 

cst^W C6t»lft *ftnU «f» 41C-T *»<r^ *$*1lft I 



*< feat i 

(*) ^ <iW5 tlfa, ( <t) 4*t«nfi 

mU ( M) **\ s 's «r.) 

dt^l i csfitarf* wt ^5l ^t^w 

TftCT I ^5t C5^t6g1^ 5?*I-^f ^ft*1 ^kF?r afa^t* 

wj e^gir-r srn^l firafi*'® ^if^rc'® i (^) *iiar wo m 

*tfi*1 ( w ) feme** ^15$ ‘4fic*l «R . ?Nl 

( ?f) srr*i?r jjwi sf«»f <a^ ^5®! «rt®ra fi*fa*f'e 

«*tc* #1*1 §<F si®l-*H *t*1 *3jfanr *tfi*T5 

Wl ( 5t ) Ht®!* 'siWgsfTS W^-Tt^ ’K’nt’f %B* CFt#fl* 
b?»i &js S* i c&fatssl *§us ^ Bf«i fiifrtsr* <a^§l *W 

«rtt* * 3 f *w twin aww® «u* ^ *ift* *$*i *i* fo« 

C&W *?5T %.5* cskts^t? ’SfiaTfa 

#*} %FS m «ttFP I CbWW $5\ 

«i*tflfss : src®i «j< qtfVw c*# 5?1$, t^sr ^1 $*i vyN 

**197* *ro-*tirt» C*t?T *tf5 fififa 
j&tt ^fa-s *rtrrt*n *rte i c**i w*i srrttsr 

*rc*raw %i (w) *fftar «m ««* *tftn/ctai<ift?t ®r»i 

*1t^C?f Wlft.fclft (5) <2faT5 vfavs 3* [ CB^t^l ^5fa 

w «t« v ft^ «rn Vfirai c^*? *m clt^nri ^ ^>0 

i $-. \ ,* v \ t* - ; s - ■•“■-' /- / * m , 1 • '.' 



aw fcatwr a'aat faata <«rta»f fa, a^att C5t»rt? afaata aaa trw: 
foa stfa vft ^asia c^rfcaa ^tc^f atcar cn^rtcar « aral atafrn i 
«n c^t*i1 « ^strtw aal atfcla (safr ic«n itn «wt*tw a**ta tfa* 
♦ttta I 4fl>l a^ 3 ?tta astcfs aiafttaa *0% «r*r cetnt^ 

ffare iav fetatf 'Sffaf a?6 fa SO I W51 afa ^ 

«tsfi atta, wfei f^co nfttiwa aftsj ft* mtafc awss 
«»it^i vs fttlata^ aitaa tstts^Tcaa *m atala ®r*i cFfat^ afaata 
*mv?9 afare ^TfcW i 

&& ftatas ca cBtnt^ aai sr»i *tta afare fatta cata 
fa ; fa* & %*i tta f^re 4* *rtar .ftre w •attar awfata 
itftcn ^fl atf-fafe^ *rtai ffta f‘£at atta i 

f I §f?R (Filtration)—®ia tffaH »ltw artfcl, 

fi>1 i2t^f<5 ca j^*i ^pgst *pfK ^fta sxc*ti atre, ^tft 

*trsj^j^ fftija? ^jffa OjUfS ^5 Fw*lf?WP| 

f^ai ata i asa»n, atft, #ta*a, **tcaf ata af m 4* <£ata 

C»ft^ (Spongy Iron), fa 1! s affaa ^ati* (Silicated Carbon), 
jiff aUtFtf c^Tff (Magnetic Iron ) «tffa atatfaa ’IfN |Tffaait*t 

arafp® fa i «itatwa cat* caa sea cl'ti.a « ft*Mt®tCT 

atf®r « faatfff FtfaSt frra faa <4fft aofei- 
attaa §*ra ^ailafa atfa aus §tfi f^ai 

•*tftas fa* 's*t$3fl,Strops, siffo catcaa «ft^R- 
wa <«*f $fafaa fc*ta «rtwl fatta fai ala sal, 
ftaa <ai (, f |:*fa atal cattfa afaff *»» fSc^.l 
•^mtea fftf ! * fa ^i i J^Miwa 

4ltc«}f^a ^«jwc»t <af6l ^ar fe attf «at 
’sta* «tf, a«a^ al fa atai] a« S’pfaai casal |fa7 
^*tcaa ^taa ata? aft, nara% at fa *|c* 
ar»r af*$ fa} a:aia ^ a^aHfa*Ti>:aifa atai 
*ifa*l5 attf.w affair af»icna fa <a fa« at afat 



>sf5aj i 



i sw «ki 'hc* nfa^ i^tri fcifs hw nfa 5 ? m* i 

%$ tint *w5i fwt (*>•» ) «sr<rf*f« *t*r i 

fwrtJl ^n*fhi *tf!w;# Hf ^tcfc* ^ ( Tub ) $r** u 

tR? a lift m\ *!f vfon ^ f^aKi^'w 0 ( Tap) 

HNtfsl ffC«T $sts Ht^ll fa'fcftHH ( Domestic Filter ) 

t 

Ht^Cfssj, Berkefeld ) 4 ^ *H^cwpnr9 s ( Pasteur Cham- 
berland .* <2t^ft ft#? uwc«i *|t5StS I ’SHtHI 

*lf® | ; !t H®1 ftcH* 1 

*tffai *ts1 aWffs c^ *t it §t*fa <rNi *r*i jfctfapi fitful 
*r$ns H?3nw <stnfa '<tw stc-ti w 1 * *fti «itc*, 
tt*i $?c*[ ^ipth- f'Bi c*rt^ nit* hi i 

*tfhi *ft*t*tt c*j *ch* m *tR *fi*i «rrfa, <stfl h*c*h 
^ ^tf®I fa*& HHHt H?N Ht*l* Ttw tt*1 

*$m hh >i« h«j ^T^t® w 1 nfu m s? ft* fra«T^ 
qfasi stfasi *\w Htft « *t** sHi ^w-sufa 

CSftT«*H HW) «K* «|«1 ^StH ^11 Hffa « 

H*n fan < 2 Ntft? *?c«i mft 5 ®tTO hsis n*rt< ‘swt ^i 
Hft «si« 'stftftf sftre p f f tt^' 8 fwiftwi Hi ?|td frt 1 

TOB m *ntsni W Rcw 1 R^Hl HfWCH* Hf H*CH 

*t1% *w Itfanft **i sitrfts 1 

®?t1 ar«f ^§TH ( Boiling )—tf%^ *ft« s^rfc^ ch ®f*i 

ttf«i «itw ^ft® *t«rt< fwiRwitt Hi ??t Ht3t, fV? <2R*P5* 

lif^i *how *p^f 

*tc* 1 wn Hrtmi It^R Btsl tPM l^c^i 
oircnMtB^ ^ 4cfBioj w hi, fa* *w jpro 
^rm m, wm wpr ^Ttcn Hi 1^1 

c^FtHtsi c*tc«R «rtftrwi nm m 

• 4 ' f * 



i 

’TCu ttfaart 3 j 3313 ^pf^c^i c^t»f «fft&*tic 3 m «rmi 3^ 31 t 

af«i 313313 ^fk®I 3K31> C?lt*f flff^fi j. 

%f&H «i3, 33rt3tt3 (Sf'ffe C3T£*f3 Ifsr ^r?ri 3?3Ftfjf$ 

*tt3 t? jwh C3t3 mm >i«T«*ft i 3fr<3 333 
. w cwi 3t3 C3 3? fw ^jtPwi «n%* m «ir *f*c»i« 

«twi w <sr*ti *tt* sn, fai Utc* *tc*w ^ ^ $*|fg$ 

**, <* *rNt» csitfis 'flawed to* 331s ^ 

W I *3 ii»\§J(3iC*t '5^r?(! , f Ijf^i ^ttffsf { f3t*f3(3: 

fkjfF<F|, fcf?*C3^ <3^1% 3t<5W C3TC33 3fa ) (iiCf dtC 3 3§ 
i f*rsi* ^T'S *f*i3 ipJttsi %«*i ~<t-Uw 10 fl 5^33 <sretc^ 
*TtCT3 BR 3135T5 *$(& «1r<l | 

**f I *lf«3> 5 *3«p WT® \S«1l3- -SfC*! ^Sfs'fa £ r.ijR 
3>fk3^?l *| 5 *il3 'ifijf a ?sf <43? e^MJ? at'fsJK sj^ 

^11^13 1 C^ <(W3 M ’fftfkU 3(31 srwra >('<>0(51 J*13S 
3^53>' 3f33TC«1 3S $3 l <4301 3??; -5T5J W*! »J e ffsf|^ «. 

C3tC3>3^ W®I *lf3*hi*f 3T3?l3 3-3l %f&5 I 

“f^^l” ^3- *•[ amiM3 TO«3 3p33l f«=1 C3131 m “ill fa*s«r 
^31 313 | 

fl. ^t3 9 *¥„ ^f\C3H4f33l 93 

**i n ** $fn«* Wt® *$m i «#jifeii, &itw$ ^ *tm 
«twr* Jtftt *nfest^^i *rrfim«ij ** N *>&h, *r^ ^<^3 

3& *U» 313-1 WW «3&&13 <2tfS^13 ^(-3 M f*\ 31 ^5 

*lt^I W 33. W1 =51331 »tt3JTsritC3$ ^ «fe f *( 

N ^ ' *V 

3131 C*nfra 3-f33l 3311 ^,5® ! 3®^F3 9m ^3?, 3*f 31 >3, 

WW *rtw «W ^T3lmiw5 v C3t3f 3^31 | 

<fl^f3Wl-^f3^ 3133 *\W<fa > C5J'1 n 1 ?(Jl9I3 v C30n C30f 
3513313 3«Tf< ®?3 ’if^a 33 1 

^ «t*f ^f«H (Sulphate of < opper ) 5 33 s «t?f ®t®ni 3f?<5 



«lfasr m t * 

fstfar^s mm Hwft« csttutvit** * nstw w? 

nfc ftit m i n#*i *t*i fetf r » cq nteu 

*tt% m hi fan HHfr® ftet^ni fft i 

flfWf ^VSRT* H«t»tHH ^fk*! 'HtH^ cm 

tK I 

51 *m lifts 0tfPI «3RI C?tt 5pP5 «R»f ^ $t*1 Hfo I 

'H-ifa?* ®f*i ci>tH *ttc3r Pf-i *t»i hiPieh *rftan ^iwcr ^tf^i* 

Jlt^I <21^3 _ <F$H *f«rf< *tc? <w HH fo*V’!f9*ltt e l 

*t£4i ‘fWfSt’I <tTRI *f*I vat?SC*t *fflf , 5 *U% 
W?& s I 

$65 ?T»I $il'6 HTaTfafHH 'HfatfittH* 

*ff?« ftft'S ?$-1 m mf * ^1 <*f<s I 

^0*13 ( Water-vSupply )—HWt faswi C’isPf 

^H^fOR fafts $S1 i2fp *2}f$ ?ggp9 c^sH 

sjchN% i hih Hiifa MV* Htwtffa Hirtrc w® ■artHlfircfR 

fa?g<t «#| «r|<m W I *T*I HH ?tCH *TiH «tH 5? ^1, -f^Tl S 
WIW HH *tf<Wll HHl Tfa Hi, *nB«Wt»it frSWof Mu 5? HI, 
n«fkH* tr, *ttH « ^Rtfkns hr^Ih Hftvt* r fni 

flfHH? Hftll $ds Hi | g5<m '« H3R*t *R3 HtHtfaf 

CSTHfaHH #11 HPp I # Hi H^tH Mft*f HttH HfltaftCT <3 

Hft*1 ®TH*£ ishfas ^5, ^1 'BlCHC^t HfCHH I 

HH iHHEH ^ HTOI CktH* HHlW M^TTO Ht'SSl Htt I 

■?1wl"5H vrtrw wh Ht'«rt Ht* HPnrl ^ ^ri hI 

Hfk^ CHt«f ^^H Hi 5 ^'StCH? HH 5 ?! 

CTfWUSH, #T9t^1 HCH'^ «WH f>f1 «mS CHf^Hl ^ CHt«T ^^H I 

Hfn® ^ ( Mineral Water )—'fw^^i «2t35H«i h! ^c*ta 

HCTf CHt^ ’ll Hffo «JH?1 <H»fHir H^f ^ ’FfsW HltH <5^5 
^ m HtCT C^ HH HttHH' 



n i wn cn?*r ?1 §?tr® it* 

C?t*T C^Ffa Sjfafa** 5fltfa l&t 5 ® «lts T3l ?tt I C? 

«rc*l <»lf C*k 1t5*» *51^^ TltftM# { Chalybeate ) 

«pffc C 8 !)?-^ 5 ® «r*l ^Ft? j tJprfaw* 'OTP[W **! ( Tunbn'dge Wells 
Water) ^ csj%f^» l c>^t\ svlfctn.(Seltzer Water ) *rf*f^ ^*1? 
vfppft «tM Bft«! «tf?rct<: e f <4f*r^ ’fln’F I ?1tnTC<ttfo 

( Harrogate Water ) ?t$tglWR I 

<«!*tj!*( ( Epsom ) -4'<? ( Cheltenham ) «rf*PF Tfani 

w *t *roi^fe »it?Pr* •tf3*tf t t 

<aiM | fsft (Vichy ), ( Carlsbad ), C3p\5 

( Fredrichshall ) st'ff® <8J*fa ^ 

^fortc*) ?iws *? i 

(Aqueous Vapour)—*3p^ ^ ??Stc§ c? *1?^ 

*t*i-*itarr? 9®i 5^3 ’fM fare ^f*re ^us «itt*F, 
w fort* wn ar®i-?r*f *t sif?* *tf«ft«r fawtsr i 

?ti *re **, <tMlr e f w,-^ t«rro*f 

^fatre '’itt*, aftwiora *tnp® 'sic*t«R «tM *ifarh 
F|tW i 

^Wfwta <2t^t<|re ?? *n i iire&l 
ffeitw c? Ms ??, fortt* «rr*rsl 

’tt'M *fai «ttfa, f*% mr™ ^?i m sk? i 

*%9, ^1 ^3 *fWJ WPR ^*lftf?<5 31*151 ^ ^tf*! 

^firai «rc* ^ fj&ctls? ?? hi I f% c? 

cf$M ?t*re cw’ii 3ii?r, 'st?) «ifs ^ *<n*«iin *ixf? 

• y 

*rt®, Jit? i Oft® ?t?l JTtm 

?f?5^ ^S 5 ) ?4t^s ?ftl*«wt<n ipr 

?? (4?t £?■??< <P? «JpPtC? -sfWfMlt *ursrt5tt5? ?Nl Ftttv I 

f (Fog)— m] «$%w 



«PH5T*i I. 


«viwt ?ri-?r% «t*r-?rti «ic*w ffs»i 

®vt* ?si s$c? ©fas »riWf 3ft. 

? ffcri Cs p ^ w fnci) ntm vi w 

^<16*1 31 pwl WUffapR «fSH$tf ¥ *t*1 *tc* ! 

cn? (Cloud)—©*tc? ©i 5 3©cttt ct f-»R«itr «w- . 

?H ^'|5 3©Sfl ©3?? ?V I ©f?? 

£*t5T ?41f? f©C»| C33 ©<3*13 f?| ^J 33^3*1 Pwtn 

*J3fa 3ft, *T5TJ '« ?tc-3 %<5 fR Cft? 4 ! ^fft'SCS I 

Cttfa? m '^’ST ©^ ©f?^ f? 43? ©tff©? ^T«13t\ 

^^C*f 33tf5 ?fr| fi|« *ff?«t3 33 •, ffl 31^ 3t3tCTJ ft? 

5$©C<F ?¥tt?TI *tq> I C33 ^r« fn Sf»l*«tt3 33© 31? ! 

(Riin)—33ft* %33 Tft W33 W^'TI 

?33 43*fu? ?tfi sr»n»rhr •rffas 33 4?? wn c?$ 

t@? f»:w nfs* 3* i sforf?^ 3? jrrfiffl «n©i:3, ^s© 

ffft^t? 3t3*l 3^3 5 tft? 3*13*1 4© <3 ?lf*l3T3 333 31^3 WSf- 
ft* 9 ! '^3*n ^3 f©-ft^3 5'^r^ sfjftgl ©3t3 *lt3 s t£33 ?i«TC 
3*t3 I 

sfftr-stffa (Mi Jfr«ft3*f95 «ift3* tfimtci f? i fctt* 

▼fa«| 4© C3 ©<? tSfWCf ^fttf-fl? ©?H C3|> SW-ffl ‘^ift^ *ff33tt«| 

©^'©ftt? ??, 35?t* «jft*p c*t^ ?f*ps 33 s «jf?r^p #*fr? *t*l «rrw i 

faftt? (Dew)—3if?«wtf5 Ttw c^t=r ©*t? 

c? ?f»i? ! *fi ?f$5 ??« ^tcv, miw PrPnr w.t i Tpi«t<r f??t?tpr 

e 

3^K5H 433 3*%! ©53 33 43? 3tf©^tCfI 'St’fatfl f?pR1 ^fi«1 
*?T5®T ftfl *ICV 1 f »i' 5 f ?3W3 *wt^? 

<2ff^ w I 3i^J©5 «?f W\ ’ft'sn WKfa 

1 <?«1 ?? ; f*ff“!3 'Slf©^ » C? 

35 Uplv ^t*1 3PC3, ©31 m ^ nt5»l 33 43? ©ft? 



«icst 55 i mtt, ^ffa, <w fSF’iajt^ <» ^ 

«t*i faiw w.i, 4ww sifamt*! &5t5t nfirct^ f-tr-t^r^ 

55 i *f«rtf *W@ nFraw «t*f f5f><n 5^5 5f*rcri 

Am hfimwi* m «n i 

'SI^T^ W%27 5tc* *ff3S|t£«f f*ff"t^ 9 lt5 

55 f ?5T3 m*\ ^3w.*t f5#f 55 * 1 , ^®^t* 

§51 “Tt^ * 2 fts 55 sn 5 fa 5 i irw* w* Hftvtf® *$n 

«rrc^ i 

fa?^T^t (Hoar-frost) —5f«r i?«H 51 ^*R»itr 
<®H-5fui O Cm faor *ufa5l 5t5, ®T5i 5$c®i ’’if'®® f*ff*i5- 

ftT 3fF(5l WfatfS* (Crystalline) 55£*RI5*tt5 ’tffl*!® 55 I t5ft5* 
twfsffc'® Hoar-frost 5^5 I ^’taf, 5 ^, f§1 i 2 f^f® C5 *5^ 

♦Wltf ^jf^ *tf35tt‘t FiPhH 5^5, ^1?tfeftfT5 '^’iwt t'^t^t 
arfat® w«ri 5t5 i 

^>IT5 (Snow)—'STsjfa'P -“Tta'ST 5t5- J H”5r.*f (.5R55 ®t*I-5tai1 
O C m %s *tf5t«i ^5 ^Pr-i *155 srarS 3tfwi 

55e*f nfrr®' 55 45? 515c*1 ^.7 «tf*rt® «ilt^ ■, §5fc5» ^Jta 5*t5 i 
i 2 fwc*t *55Wtt ^5T5 *tt® ¥5, 4*« && ^ s w«i 

f*5® ^5i5[5$sJ «ltt^ I *&Cm f*TO <2{OT*t 9 ^SiC'-T f*5® 

^[5 ^5 5tC5S I 

<*> 3 * 1 , f*tsj) (Hail)— 4 Wt aita*tc»ra <sti 5 t» 5 - 5 * 5 * 1 * 
Pi'll?? 5?51 «tfC* I #lH ’jT'f^C^ ’if'®® 5^513 >153 *f* 

*«l © jftf 5* £*tsj 55, ®T 51 5$t®t ®f*lt& tlf351 ‘<PfS* pt«lt*rwi 

*rfi«T« 55 45; ?f?3 5f5® f s C*I 5155 55 I 5§f.55 3JI5 5?C3 
WIIM^lTOt® 555^^55 Hm *lf®® 5fC® CW f?l5Tt? I 



ft 

Jtft*f®¥ fp ? HaOj ; Httfa* Wf *• I 
^ s^rtt? a ^ ’’Kretl. <5 v *fasitl 'ftf%- 

OfPTO >rfw fafa® #rl slfcsfaPlJTOlfc®, (H 2 0) 91 «r*i 
to i s* *fiRt^rfesftwwi >rtf» ^ «nwti, «iftOT^ Rift® f^rt 
C^ C^Rn* ?9, ^t?tn Hfa fT^tC3H 9l *f1?* 

srtH (H 2 o 2 ) i 

«2ftWS«| 'fHt^ft ~0) ’ttcar «fwf 

(Ba0 2 j m *is Jiff® fifa® ^f%1 s§®* *ttas&[ 99t¥?r wit RreRs® 
®^7 ^ 5fT^ v (2fc^t ^Rt^C*l St^l§TlSR 'Stt- 

(2t^ 5 ?t?Tl w?\ 3ff ftlfl «ftc^ titf* C?R)<fJ( C$®9«( 

f’fc’l «J*f:’? a&9| ofc^— 

Ba0 2 + H 2 0-f C0 2 =BaC0 3 + H 2 0 2 . 

(*) ®t$-«nst$c®a Jiff'® uqfJic®^ nRras# 

spi-Rf-i® ft^c§fcffR;^ 91 c*rf*f ^Ric»t'« ftt* 

cs^isr ^*13 ft— 

BaO a +II g S0 4 = BaS0 4 + H 2 0 2 < 

Wf Q I—fttCJTM^ '5T?- : «rc?t^ «jf® w*rff n«ft«f 

5{?f-f>f, * 2 f 3 ® f?fl9 ^f 5ff«T.^f ffl -s ®P|-t<|^ 5jff ’lifted' 

*tc<? i ^t’f-srrat? <4? *twt«f ftc® «i%s^ a®:$ 

^ca Rl'jfs f$C® «f'C^, -i oo rj C ®t , f- 5 Tt‘5t9 §^3 f^C« ^fts 

*l«fir5 «ft m 3 «tf W.SK* ftfsfc ff?| *tro I C9 C^lq 

fcfOTrVf tftf Jlfcs fafet® f^t*l 'sjfacSR Jffi^tW f<ffa ffft 

9t9, ^RpshK Htl ( Bleaching ) 

’fRurSf %W W3 W* fTf^® f9 I 

Rm *t^cs?i my ®rt-'®ratt'© s ^f -s f&ft* *E*ni 

*tt7 I Rl^s'l? Jiff® ^»f| JT"f9f C*9t^5f 

W 5 ? <4^1? &5t*f m 1* «rf$'S®t$E®3 



^1 <5^ c’ftfa? CTO * 

$J(t ^f%C«R *Wt«f (Oxidising agent) l ^ WS C*^ 

^firctasra '&wrc*npws*ii 

* 

^j*t-f% , t 4 l (Tests)—» t Cttffa-JRpl* ■***« TO 
(Tincture of Guaiacum) 51$**TOP?l®3 3?NM fMf®?? 

. *f*PT $*1 <»ftH *t* t 

si nwjtwws^’fticnrfti artaw to? f^ «N 

Sffitirl $?lif Jiff'S ftttstw^ ®tt-«wttt®sf TW frfa® CWt^f ’it'fa 

armSt 'is’Fifs =?<?)* ??si *ts i 

* i st^tftW’i’tiTOrtsGsa Jtwt *t$-cjFtc*ii»^<. ♦tfetcro arfai s 

Pm*tf«M $q\ «bt Tffw\ sfltOTlvJ’i ^Rk«! *'<<[ *>U< *f«t fe’iw 

«tftr5 3f£¥ I 



sflfcSlWV Nitrogen ) I 
fe^ N , *tnw#re i»,..v i 

<^rto? ci 115 'opr ^ *c<n •mcjtprc «• 

^ «nr , 8rfc5 i 

^TtdficsR « sfa c«rc? sj»i-*tirfafii Zifa's fafas 
^1 ^Wfaa i c^tm 

®m ^9i fa-w i2t^ ’if^Jtir.'t tsttsj s®m 

*1* i !rttcSt«R ®*n»i!T i 

«T$'5- ; ??r«l <5^«ttsft I-■> I ’it® 5J»I- 

*wK«ct*rttc«i ^?i <rip *tft» f#i^ w •■&% *rfa 

WAl sri^djftSR ■sfvt^ 'srafofc aia I 

►' •t’fl’Ft i—<s*?t \~s cnt^csi^ ’lltJm («>* ftn, <* ) $*t* ■aa^'a a-jpat* 
^1 4*f?t ®9l^< *|>*3 ^tcar* (’'1) 'SI’IS H5‘P1 Ti®^ 

V*. ?* I'.’lt^l «r^C5TS|«it<FfCTa 49i?t *(& 

*tias (8s) ©y cntftc^ ■’ttasc* ^r^ffas *f<*! 

'**’1 'Btia ** ca *ttca* Wl.fl asi 

*t*t <^*f -at* i *ttc3jii §*f«* 

fi&H aw* *U* -a 5 ?? f<*f*ta aswrei 
f»flsw* ftapn (?f) ^•retta areata *fiv ca, 

$?t* a*par*, a* **t*f afacs area t 

fefafr tfaai tlwia fia«t aMicsuc* $3# 

** iwteap fnawt atai a>a are^. a^r* ~n^ 

’fftat fafalft fFft»t ! *ftfai iff'® i frsg faare 
*R*atf ajp*ta,a<i sjfffMTi ^frca jhv wtra «T5a< tj* atai af* 5 ^ i atatSir 
^5*t *$c«i oral at* a m fcfat alma <ia* ■naw (&) mat «ifa*Ht abates 
••w **fnl stfa arca *i* afaftai 



«•» fra 



«^ifiCTPn fait* 4^ c*®7< «pW* *lfK fcvto *7 j 
T^ppstl C*t%f1% x ( Phosphorus Pentoxide, P 2 0 8 ) 
70? I §51 S?t*1 ®7%t, 3®7t? 'Bi^'l TOO *t1«8f^'5 
fafa® 5§71 5f9i-fj»f2t^5 4f7re nfs*!® 57 | 47^1 ^^9 

WP[ *ftC37 b*tf?f^5 vftk «R*f VTffl TftT i ’iftn 

7f%| %1 7l§l]ftW7 7f*t71 *171 717 I 4§ 7t7l <2t7tf7® 

’$7 C7, 71^ « ^fat®TC77 fW 47? 7tl 700 

6lf7 <*07® 7 ( Volume ) 7lfd?1t:«R'S 47= <*lt7®7 «lffH«R «rtl5 l 
77 I C^Ttfe®!^ ala'll 5 ® 7tf7 7f5® 5§t 5 T Tf^fr® 

'qfwwtt 7f5® ftfq® 57 47? TfttJjttfSffiFF ^ 7*ft7l (M I 
47-ft vrFs^H ^twc«ia w.w *¥$ ®ta*1t® 7tfti7l Mit^-Ttf® 

7l5ft7] %tE7* C®VlRc-jt^?J 7-7®S 7C*!7 4^55 f«T7l ®7TMI 711, <2tWt 

77]§t?1 7C»V3 Y'l f77l 7T§C§ Tt«R *tJl*( 7ft4® 5ft® «tCTF 

<» 

47? %U7> ^Sll< f^775 7taj 7C73 >if5p® vftt® 7l7l 717 I ®tl « 
<*lftlCWt77 fW7 %*fjf ^7< fa'tfiapp (Cupric Oxide, 

Cu( > ) 71775 CTif’T^ 7C*!7 7t7] wft® 7t7 I 

\3 q 3 #—7ttd?!T.3R tf*t»| 7i7% '17K; §51 

h V. 

7*f, Tfa S 47? 7t? ■STC’Wl fafsp^ ^ I C7T7 c l v< 

i2tff® T^vft iq-*t<rt< 71 ®t® ^17 C7l7 l*l- < WtC<7 7f§® 75tSf 
§5ft 7t7t?fjr7 ; 7^77 7?7f3® 57 71 I §51 viftlWFni 5>t7 75^ttl 
71 a%7'7m«t7- *to5 7>*tt7t^ 7t5 47? fttSF« TO? 7t5 I 

*► TfM tCSf^ C7t®t77 7W 4Vfi? 8f7« 7tf® atM*t Vat'S ; 7lfvSt 

fT^llfT® 5% 47? 7!t7« 57ffT7l $(% 71 I 

Tt^tCW-l 5ttt5tWW7 7f5® f7f»l® 5^71 4r.5(tf77l 

(Ammonia, NH S ) 7t^7 47^1 ^<3}5taR^F ^t7-Hf7^ 7t7% 
*I»K <2f«® 7C7 I 7t|^tW7 , srt^'8®1% v , 7ttdf1W7 C?Ft7t% v , 
^1^tJtfftC7f77 (Nitfo-glycerine», T^tfsiCT^ (Fulminate) st^f® 
7t^C^W7-® i l CTlfvfV C7?t%%ai, 4«T8t 4t 77*t «firhf 



Trfaqtw* >rfif5 ^*1 i fttftwtt 'sit^fsi 5 * c^f5w 
qforfts i 

3 5t^WPi?i JTfss ms b&h *1^5,* 
<siPl® s (Nitric Acid, HN0 3 ) St 51 ^ <2f^p5 

«rejfiw ^-bM« £*m 5Rwrc»r «rft!hr WltT*tl 

?^rtc? i 


^r<i. (Argon)« *W3f*ra sraffaps ^i-*mttf i 

*1# ?ntc»1 3 ^It'l^ V,\W itc.V =£5* *ifr- 

•wm ^ftTrc^ i ^ faff's -<sftm 

W.*tf *i*|»t»R *fat*l 3 srftdftCSR f*r®F5 

VI mi ^[‘sf*!^ I 5i<if* t t^ <*l m I ^l-sK^ nftRMfti* «!».» ; 

t?1 *1$ ^l-Titr^ J|ft® f.(ft(S ?>T 31 I 311 W<J C3 *lftl3M. 

3lfa>1E5f3 ®rft^> St$i3 *[S<f31 ^ r «T^t *U{ ^fn 4 ! I 
•-1 -. ' 

<fi&h q i*fs} vm\w ss?i « nc? 3»fiR 

'SR^IH ’ifti't'® 3*31 I 

dfei^, f3f^3, 3^3 a #133 3133* 'SSI*1« C? Btftl?t 3fj% 
l*i-*i»rN ^^sjcsd Ti’sifs ■sriftfs #snr.$, \5rri?rr« «n*ft e i3 sftt 
'3*13 03*13 ^fl wcsf? Tlfts ftfas VI 31 I ??lfaW3 3<3i 4 

'“BRW* I 


(Atmosphere) | 

^ftlff 311‘WI 3t3l ‘"iftl^ts ^31 «ltr.5 I ^jFS3 3$C35 0-t? 8« 
3tt®l ^ *$«* 311-3'®*! f#?S ; -SS’lfa 3tl/*F5 C3, 3s<?l3 <3f%3 

*nw •st»it c i 3-fk^ *tt!ii m 5(1 1 

*^*1 'Q 1 —3ti *nrtf j wtfta 3$t*i "»wfliCT 

-V 

3t3l <31331 < 3^53 <35<S3 spfsre *iTfit 1 fcn 8W « 3#3 

,<43* *tc»i« im faftn «t*3rtin * 



*•8 <a»!fiR-*jai I 

’tfl’Fl l— f*TSCP i*f. (Stop-cock) ^5* RWtl* 4*3? 

^-fptW-p ( Air-Pump) *t*l P55 'SP *f«1 1*1. **3? tfiltl 

^ J?«fc*r wfl «{5ri 4*t *t 6 *fitp *p *i#ti*w ^fi* i 

i*t, *=f ^rs-^Ty wj cn ^ p, *fafiRr ^rs** *hn I . 

PpP *to*t f*f%*w cws\ *tffo s p 

5t*t *&*!$ ^roar 'Sttn pi sti *tr<rw*i 

. ' • 

< 2 Jt$f®‘^ fpr.p i 

*• »Hi^i 1 — 9 *5 s rrcu* mg ^rf-H i ^T 5 *?%iri Vil $5t* 

^ p *sf 43t <??(,; fa* rp-5tcg? 3I«! 3K*f *Ss; 513 $?C3 5rt^fa*T«H *3 ; 

flwtft* $*OT SIC'fS C?£ CpsfS? 'JtffCW! 3fa*s3 'Vts 5^1 I 

<?t$;5T*1 ( Atmospheric pressure )—PP 

?f*m ^-W.P fp «fl ^ ®*fCP : 3<T 3f<)1 f.^-1 

P, *lf<* ^ I 84 *T|f*l flfS P\W.P <513 ^fPl 3 ? 

CFifT iP? *t*»! PA<R psf ^Rltstle I <3$ «U 

fsTSTS ^1 WA -, 9 fft<’<fT <Sff% ©P -id *{tS^ ^1 P. 5 ? Ht^ 

CP P$-«P 5T*fR *f«rC5 I 4*51 ^PfaCP faffs (SJ,TT *,®“8 ^ 

tfa», '£ffs 5?$*?! SP (<2|t* 88 > p) tP® P»? 

*fat«C5 I CQ’SFC 5 ! PCS? >2rt ?$C 6 *tfP C<T RlPl 4'5 ^iFdP 

P* ^fPl'S ^ *fac5 *ttf^ i?ic<fi?? f^|<t *rp 3$ a 

Pl-Ftt PlC’fa ^5?®tC*T f^fss «ITC*, ^53?° 3 ^ fep 

m «ifRcp 5t*i^nti «mtrs p ^fpi RR^n^f f«jp wst? 

(a^sppt ^fac^ 9 nf<j an i 

m\4 i)tcai<if &p =afs?rrc^, 

fsmfaiR 5 ® *1^1 ^'M1 ^tf*(15 W | 

>» Plv) 1 —^^ P Curtail 4Vfft Rm? 35r55?raT3 <H^C5T 43r«rtfa 33C33 8t?9 
It3l W 5?3 I *lt3 WW ^3 CSR 5rf4tpl 31<[-ft 5 l E " , H-5K!3* 

fiRaR ©^siiKn «ftlPfl 5W$3I fft«l Pf5 8 t»lt'?CSr 5F(5H5t *?C3 3t^ 
»h*?: ?fcs <tt f Vc 3 ?^ 3 f t if?:! srfp Rgf??-® ftjsr sm 33 ut 5 r 

5t^flf ig13 nf55 5^ f ifCoH H3I3C3 2JC3f ; *tC3 ^r^sap Rf3p 

^tat ?3 cjs stint Ji«twf vtiStti t 



i * *•« 

fafafass *NHi ftn «raifte tfa* u w fas «w? nK 

^-re Tfy-Fh iin i 

8 * *t$tot i—.a^p^t ^tre* srit»r^ 5:?r bw *ifs«t< ^firei jumps Bt*tw 's^nfir 
d)«*t 'Bid 5t*tl fft'S d <Ptft5f « Brest* rc<0 IB «ra sity *1 «tW I «M im 

Bifjmvrai ®tf»n< simjst f*™^ ^fam ?t« itfisw fww ** arm, *tf$d 

SJ|; at^a 5l*t Btsl *1*1* && Tfd ^f^"5 ?fal feffa ’TSS pRtfTB I 
»« *f#hFl I—fast*!? MHW* fiJdtf ▼tdWfirl (Cannister 

5t3j*reN*HH3* qw »K»iif *f«l w stcs at^-ft^l’ts? *fwi 

*ltw BttWffllfa *tft dl »nw JIB fe^5 ?§5l Bl^w I BH-ftBtftw 

#1 

Btwswsr *wi Bt^-stt^ ?ui 53 ^jit ^th'Vs't aif^.aa atp &t*t *srfa?« 
eld fe*!at*N *w Bf«nl *tPrantUt 4**t a>tai Brt i 

5J1f-?TR (Barometer )— 5 w swfill *ifafro m, 
vstflre ^['j-iiH *r-re i t?i ^fs J|B«f fsrf^v? «ltre i 

^ SCSS 4SFT>1 fas? ( 2( ( ff*t'5 *$*l I 
s» «titon—*» tfa srsfi cvat -|-^r*p 5351 3 * yi 
rtlsil *t&spi (** fear, as) *ifttf «j< ?saB; disil 
5 *f a fraanK*t avBfaal *-ta?«t< 

*U« *rii3? (*r) wn fts^w ?t*m *a i is^c't ?tf*tB 
*ictb *itiw f*wt mfw; <ii* 3 td'?i*t 

5^1 lf$d I <A*M *tlT3*t tufa's *tm?3 fc*lf*Bt*t ?Se5 
4$ bh *rfwh *f*c«i cwf*rd n fcm 53 <5 *. §fo ai 

< 1 *. f3i{9lfjlfet^( 

*« fR I 

mm w fame* <4t ^ 

Swrsrt c?ft?rt 5tf-si*r 

¥^?1 ^ItC^ 5 I vftc^f (£)5‘ ^tf*t5fl[ 

51^ fsjphs >?9l^ feft* 'Sl^f 5 ?^ «ttC^11 




'wrw-jpr i 

{ Vernier } ■${$ \ ^ <4^ 

mq «R«t« t*i tin rMrtfw ’tfre t dfcw it^-nire tmi- 

sftt® figll'' install (Cistern barometer) ^iv \ i<s»* 

fqfflfilfctre fl®^ tire ??IC<rt»n <41-ft TOft 13F (Bent) ^t5- 

srcsra wo *rnnr <aci«i «?t<i <£reti iti-iti ftfai® 

’<ltre , %t»1 *11 it^R 111iflfti? (Siphon barometer) l 

W<j 1^ it^i \in 111 ci '5rtrs*fl3’? ’iticiiT ®*ni itl-BN 
tsm c-xi ci wn v iiii if\*^ jr*ii iwj «• feet ®fa® 
itli f?3®tC« ’ll Cl 5 I Cl <2tf% itf *tflf*I^ 

’Sfw ■;« ’ii^s in-5t*f sri^s ’srici i ifsf itlp-tn 

wpraniai^ 'ilir.vri <2ff§ i*f tfor? •tl'tt'e? «ifi^ 

?$C*I 9 t131 SRtiti IW ° i\'#4 fc*IC*I Isftre lT5 : 5l*t ?tt*l 

^tiavr «• tfai spies srtf*m *ifigre t 

s« *raV»Fi i-Jii-St -rt^-fsrtfHsr ura? %<i? ?tfi5’ ?nl 4*11 

«t«n ^isnia itat $?ire ^rnd 'stwOft’® ^ ci *f?;* =0® refa ir® ’stoj ■suiH 

**s 

^ficsi'mni i J\m<\ ft ui^i ^iG*ttc3[ii \k] bi^ ®ttmr 

/ 

m^-itwi iwii wi 3Fin: iifm «nfiti i 

&T3 i-ti*i ci, «?■ l5*rtar^ if^i® failft® ?i, *tt3f'?® *rtiW3 

^*13 31^-511*13 gtl 11 | '■’ftlW 1C*)3 1C1J '■'3. §fs)5 ^ 

Itfare ’ll ci ii, aR»f: it fill *vs i 

ci-ll fstfal Tlw Hl-blC’tl sggsrstn iic®w i*t3*i ?t®Jl itc® ®)ii 
ld5^1 Util’S ®‘W® S3 I It 11 ^SF ^C913 31^-51*1 fiKl 1-fm 

3N$, %$ «i^n <t s nl 'lire i 

113% *iSrTt*}l jfl l Q f vs iti% 

*W1^ «rtc^, it^5tc*fi «ib®i il ^rtfi^j c$f niirjre <2}i1fi® 

H 1^11 itci 5 1 c^tsr firfSffe 'siti^rei ci creti iti% *nrt<‘ 

itl-^lc’f (Normal atmospheric pressure) ci Iffa 

i-re, itietci 



<iirwrcST* «l*s*lT=f l 

<h*k ^iar efntfas ?^n m tm ^fa^tu ffinrt 

*ti« i 

^5t*f-TOqtC«f <2f 5 Tt^«1 '9 fct«T JitttfCSf JftTfW 

p, i. 

^<m a*ri qrtcsca a *t*r « ^ Tri-m »rsc^tc«r tis- . 

fN <W«f shtfiis iw s 

qjfws spl «ftc^ i 

c^fh 9sr ^ ^rfaffar W.’fr w.*ra 

*ift« $»rci *f«<s *$c»i ^fa-arari '3 jto-r 3ti-ui*f- 

vfhtf 3 $r *pfk« ?a i -jrx (>C ^t*Rtaifa 

> fafcia *rfflf2r® ?h cq •tfwtf ^tiynn ?sf, oc «ic*w 

^mran 9 ^sris^h -skwi ^-sfr*t <2t*np c*gta 

^cwi «ii *tfair*f ^ rmi > fasr\ *rfirfa5 

^Rf ® ^|<n <<t^ i <4t wsr wf s$?i *rc|pfa '9®n?nj ^^1 

^%'S ^f, \3«Rt ^ *WNc^ 'Bt’MTtal 3 <*!*$ ^T1-5TT.*I 

3sr sftrs i anrfhr Wtfffapnr 33MU 
^1 ^t*l «I^Ti 4\5 ®tft ^1 ®ii, fra 

^FfWs 3&C*T, f >*C '5|-1-511351 9 lb. fufiifsi^tg^Bf’t-^l' 

5 *fart 3 br ^faw w i 

^ ^SfC? C3 OC 3 3 ^9 0 fsifafjfet^ 5tw ^ 
si^ttsfcra -3 wj? ’•VS9 <5ijt*T i 'siRiiw^^ttcgtCBR «rc*w 
^ 'srft Pm*M ^fare 0*C 3 to atf^-aM fw ^fau 

fc?t* > fafctTaa 3W*T *« CTptCS I *lf|Wl fffl OKI 

"+ 

fFtUTCCW c$ 4$ fin ^ f«l^ *if%WPra 3W*T ^■ 8'3-5 'Sj 5fJ|^ *sffc 

'aw^l •>'!♦ '3 5 t (••^S3 k VHmystWt) | (ntsSM 

qji 9 *Wi<a 95fi? 9wcs?a ^-5 ^^srf 

filR^ f^F.® 1 

r 

“* «IW1 «Q5«W1carfir '8Rr«rtWH (Avogadro’s Hypo- 



v* **rfiR-*pr i 

» 

thesis') JrfftPn 3*1 fl Cftffa *Wfr& *t«Pra G5R fttcgt^*1^ 

■stow sprat* *rai fir i uicstittcjrt «nprt*r itn 

ftfhn *titc* <* «-x^t ^t^Rtarn *rc wfi^ws frt^hr 

Tfofta *Wttfa TOO WR«n* ( Molecules ) fawfa «ltE* I ^ 
faflU* »!*5Jl«i^t—Equal volumes of different gases under 

the same temperature and pressure contain equal number 
of molecules. fffcgtWWH ^ ^ «trat^ *t*1 i*)i? ft^- 

CgtWW'T 4* y fiWW? 1 JU*Ul flfl S&S1 sftCf I ^ 

'SttlFSOT ( «iW^ G tq-^ 'St*! utarf* ) fldtc8?TW^ G 

c*i c^ra Tfaffa *t<rt’f gsh frfaw ,> ftirffa *f«rft fttcgtw^ 
«ic*wi ts '9*i »tft itr Gfc^STf *11 fl^tgfwrtsRt «rl 

«rr.«W "3a 9 s ! 'STflt | ft^cgtcswg *>1* Vim ffafl JT?«np?f 

f Wll '9*1 % Nfir% qvfftsfa <*t«tffiF »nr ( Molecular 

weight ) fir I 

*t*'W, fist e 5frrtr» ftfro fttcjtwpj 

mini *M< 9 ** sfircti aorrsr*r ?i i ci 4*4 *m< f^cs ji**i 

itui'iu *tft< fcvis f^si «trcv, stftffitc* fV *tfa^rtn msti *fac»i *it^^ to 
ii *t$c ;tcni at« f$cs iff*, -st?i aiw «t* *fail Pr^tfi **1 tefro t 
m i* c « 1*1 PiPrPftr* n%c«Pt itn ■«• faftr* 

*tht9l foPfe 4**1 (Gis-'iag) ^flC 5 f$C1, *3 CJtCIT* *lfeM, 

nifif vftrsr nt«l $*tfiriti ^%cs^ at 9 5 ^ 1 ? ^pnrl xtPr ci >iv® atihr 

csTtcr© *tfeH v w* *f?tc* »* mtn. «rt9 fail fti 0°C e 

it^-ftr*t i• ^ftrwpifGs^ 5» , «'»4> aiKi 4TO off«tn5 

J&ci Cl ifC 9t*t-^3!t e i»1 Plfsif^lx i-Pl^t^ 9f%W^, 0°C S5t*»- 

srtain e I*- PifmPi'Stf it^-src*i 'Qmi * s f^ci 1 ^ cn ii« 

ci itnilf i*rt< i*c ^M-ftarhr ffVcs os f?ci 1 ^sfu »« 
«afvc«^ d*'C 4, is»+i«-^w- «ttsw ftcit f^t»r ihribr 

*ttrtt<f fffi ntfns vi, f^itr ^Rnwcsif cf utirarc 

«ttc*, iti PrPif^tn. ii^-5t*t-ff ftcn %m inw ww nftv ?a, ^41 
ifitinf wpri ^tf*i >• Pr5t^ >«*- « m f«tPrfn§tx ft^N- 

f$tsi m*m vs ffw , >stft »«rcft Pram fftrcf ntfs 1 n«t!:— 



f*i«t i 




*** : 

: 




* • 


o 

o 




.*. r*nM^ i 

^fSTCSR* O C ^ 

wi ^Pf>* «*& jnt*i**» w ??c«i >«*c v s u* f-.f5tfsr6hi^ fk&f^ 

( a-vstr ^ ^ w* ^t—• 

*•$* .V ^ 8 * O'S'b *. 


/. ^ ^’88 tf.Rl 

OTM 'AfpK3 ?'FT c*n®‘8 8 ant^ *H83 *fare *$wr cj*t«fc 

<r<^ i#lc*i'< srorteM i ^f*f 8* ^81 V T S«fWfl «lfk- ^ :>.>'* ^f 3* w cjpic"$t> n 

«jTf n^f‘1. ^’, m A* *?C'-1 io-88 3\|-{ nOiCa^ ^15 '3OT3 Carafe 

« 

«IV 'ISM §V.a T 

•** ^ 


8 to 1 .• >* Blr . . >**!> •. 5JS 

.-. 4 --» 3S 5-s ifli^I CT-lCiiS. «!*., 't3t‘t^ I 

•s^SH 08 oo ifit^ CJFK<5, ’Utl, ; 3^ spfk'o *f!5Rl !• '■Slfa^ 

f/f-tg g-t.:; '4 r>£ -T.r r ^ ■.«•(' ^ a i^'-ifa^ vftwmz Ti<' ^ 

■^f<ic® fa i 

*r‘fi«ta ?5M. BlfU'i, ^H-SIHI ‘5 3f'.L-b‘H C5W GT ^t*T 

'<vi*rfa q-rrcfa cv *if «*$■#*{ y.ff*T j5 *v«',Si f-tfa 

v ?if<! I 


<3<iq 3T<J(Liquid Air ) —'^lim (& (Dewar) 

DP’I s >*['•->! ^^|.'.q W[«\ «tf?W '^t^w -ffWJiq | ^sj 

<d'l 4-fq ■‘iti»i tv vat'<p* "5f"--i srf vi r «if.q^t «»'. fiitt =jh “siq- 
m<V^ #G *3 *ltc^ I srn Vf>jj 'Tt’lHfiR- “lfa*' r 5 ?f'i <sm 
qfiRtC't 4 Rl«vt -[fa 5 S <§ 5 r<l VW 5 ^tr<f I 

"<rrg fsj*KfwT^—'qfe^. s fsjafc«i ^qsr 

( Machanical mixture ), t^1 <g^§t ( Chemical 

compound) Hi*, i ^tV\ ffal ^1 ^ s— 


>8 



# OTRR-aJjs I 

&5.*ta -*iwtc<% 'sit’rs^ ^rcar* 

u 

•Wtffawni s&re fifea ??>?! erfre i ^'\\ siw re ^fwt 

*f*WR 3 JTttdfttBR esitCf, tfif 'Sjt^l C^ 4f 5^ MTWre 

» \ 

<reN ^ ^*11 *5f?l Tlr.q *§<& fsfSt-mtJT Jl^ffl ^tT5 S'W 

^T*l) ^fk®t s 43i*f ft^RI ^-<§t*t ^ns'<i 4^5^ wvsh 
reto *n>nfr« hi sn i -rit^f-re retf?re 

<Tlf®3r*( ^eft? ??i ^1 i 


* I ¥$?R5 (Jl <fl<PI?l 551-eftrtef 'S’fa 

*if^5 ftff^l'S 5^«1 ^»LT <f ‘■i'tW'tf^^ SSF^Ill ^t<t 

<*wrs f.f*R ?l'*ii ^ir-t-, <ret» '-.fartre itererf 

f*|SH 5?i -Tl i f>'T5 'It^^sn 'sjfatSfil '3 aft^C?1reR 

CT efavt 7 :*! TO, '•lf?1 ^"tf^R ■’TTWfaf S??Rf >!W L Tt^ 

^Off-i; -®I§Ji|f,g *f.5, ^ei.1? CfifrpF stcs 

^It-’.'l ari I 


■5 1 Trei’jf^ retire re 3tre a w<;re ejff ?■ ?d c-R, facwi 
^fwi cxWa ^ i^ iMr^ 7i*p<i fc e ra rer** crtcsT p, are *n \ 

^fHti|'?3pI O! faffct ’tfRire fsrfqT s^li re^K AW6 TO, 

C^tH 'StS’fa ^nf$3R «% Sif '11 ; FM ejMfl \&.\ 3 

5rfei?ftwr.sr«i ‘ c tfi^t e i *i#4i ^4<pr ®rfre sri ; ^-<rei 

*l|*fo rfk-\ ? 5 T I ?r.I C^fn'4 ^r?\ ^*\ 

^fS3R 7 ?-5 HI I 


reffai stai Aretes C'j, <2fFs to 'Sftn'sar reftt® v* 

’STtTs^ art^C^tr.®^ S e-J -sJt^^ST <«ttS <Sjf^ '-•« <®t*t 3®'T^ 

\ x 

^tlCvS «T?t 3®CiT?( STt'^i^T^ 3 e-J »T^f «^?f 'ajf^CaH 

eltc^ I <^1 'SIS C*l 5l<pei ’iff’Fl 4^C8I ^ s?1 I 

*twl4— 

^ a -^trfef ^ f^fa^s eftf^^ 



mi fiat *r«rr«f j * > > 

c*f«ri ms, mmfac’fs sjc«n TMfH? ^r«i-^t"*1» <flfSrs N 

^wtfsrai a 'sj'jfrfw^ n?t«f £}«tTh i 

(2jf^ >,... slips mnr 6 ^f?naH T'h<fH^ unfm^ 

TJtif’wtH *ric<p i stmf?, fams, w is*«i itch 

S? C^lTt^s HSNS 5J, s3StlCS <5 faces nfsTH 

«iftT i <4 ’yrPt mi wtot* irm 

■« matw ?^5 *i*rt«f mi w.w '<\^-\t.3\ 

'sift* ®?fsra1 Ifsfel 9 TttgnT <UT'iri 3>7.<T | 

sri-mm f%* f“vf ircts mips fsa fsi >ws f* nfamc®! 

sref*fs w* i 5f%^ -sir^nn <n famsi Tfamfs, gsm? 

isj^W sims 1-nprjK fHSt'.SlSfH ! 

Tin m.m famcss fami m^rcsR s siffacws ftfas ?fnl 

' N S 

$«.*M ?s i #s syr.si §m is -fine® nfaa 
^s i£h?. fd s?cs ^fw^=i *Hfrs c y iw. c i<\ srt?c5tt®n nwn? tc? i 
^ tufam mil ^fs mm® mimm «Hfaf5 tcs ; T*r 

app '5pt liljs "S "STCJfS '«ffa<F «q«tf^ni TfCT Hi | 

•fits cntm-ia fafan mifr» ^ernfam *£ts HT^’mwrnmmsitn 

«t?«| *KS I 

HTHTfas '« mrN mgtfaT nf?tmE s i 

miHtH (Suspended matter) TifTCS cf*rl ST* I «Jfa?rl <2pfttmi 

nfcs nfast 5 ! 'st-sftfn^ mrtf mimm *fims3N <pfasi mf<F i 

stfess fasu sti cish ^faral mjFitmwtfcra ^mm afcmr 
Tfk»i <ns> me i nailer* c^ifa^i^ 

mrK stincm mfrm mens 

fins ^fmSmlft' i *Jmfc«o miH^tmmi wrnro mfrer «a$ * 1^4 
Ttn. ^rcn <4^t£*T «ifw nlnntc'i nttn hi i 
«W i ftwtl mi nw 'si^f^ Ttn, ^c«n 

( Pathogenic) «Q^t TfTl tffaH (Ferment- 



v.* .wttR-ajar t 

tion) « (Putrefaction) 5? I errfttw 

^51 Iws ( Volatile ^si tI\wo 

?ttt§TC®H <£p it c^tn Tfw er.Brt^ 

'«ns toi qH ^ ®,®«o 'st*r ^is 

* CttCfftOT^ I 

'Sfalt*! 5 * 1 3fa{psr *rstfs ^t^«0 faF^ (Crypton ), %?| (Neon) 
<fl<rc ! Xenon ) f^St 'stffwt?) I 

W fstlwr^ ftsls *)$ I fVfal'R ( Helium) «rfw 

5JI^t<1( VCD I 


4t*ltfa5| ( Ammonia ) 

■ 

nttrfor ft? NH.i ; l 

srttdtOTCT? *ifrs ?i Insgtr-swn fa®H ?t?ri « *PP9| cqtffo 
«Wr» m, ^nt*fi tac-nf^n Jptf <5t*(t=r i «sm 31 

*PfK *lfk*l ^ijv^i ^flt 7 !. $^*3 | r?( jppsi Tsr-rfrfTT^i 

»Wtt^ v.<n sntnStcsr^, sftcglcsra s ^f^src ^Tt^, 

4^5) <f% ’{tc-if i ^?i f»M <rii - 2 \rM sn -*ttc?t) <nf*rcn 
fe’SS *%*l srttcSltW^^fftSStrafPW *lf*3 ftf»rs *fcrl ^tutfsfal 

i •$*, t?, c^t ^<pn*t ®tT$3 *Mvs 
sprNI ^csnfciti sfsi srtre i 

»>» *tfw i—-s^t a4w JJC9I5 *!wj ^ topt^s 5<s TtfVfli S'sfa stm?) 
^fat?) ^oUfanl fa4s sn; 4 Wcto *tc«n 4* 5 -i«» *pf«r 

sit?) \m ’rfinti «<fa*i *fat®r $*i 4t®)3< ^f ’if? i 

•rt^cs wit* m) srttditw^ « ■, fstc* v% 

*ttar *tw ^fwi <frc»rri%i i 

% 

<*wlfsrai «rfwt**r tfwifsnn-sitite w «rft^ i 



4 C*rrf%i W'O 

crianttw G5t#@ v ( Destructive 

distillation ) w? I m 'sifor.sR « ^ 

Wf ( ) 4^*1 C5t*r1? ^<n <4fa<S v ^<13 I 

iffa W51 4JR ( Araon ) C<TR«T jrf^GR •NS’ttOT* f^1 

^fatrl *UTR uQRtfRtrft ( Sal Ammoniac i RtW <4r.Jltfaft<l 
Rffsf^ mu e^n ^tff 9 !, ytit rR ^Rtfsnrt 

States I jQRtlRtrR 'RTtf 4^51 RR «R tffc.R ( Spirits 

of hartshorn : | 

*2f3^<I«| «l«|t»fr I —%$ &<? S^lt'CW <R *B»|1 C5T«lt^ 

RfftCR C^FT*X -nrr»t l Coal gas I -S «1^tC«f5r RflT5 ^RttRSl 

■sflt^T C£fg?r *ff*RrC«l ^ | % 9fH\ ®C®R RRJ <£fR*t RRtttR 

®rT«R >lf?a faf-rs ?ft !1 R ^RlfR^R ^T'R 

Aimnoniacal liquor of gas-works ^f.5 | 'JjS'R kf^5 
c*rfsf '<pf<i<n 'Sfaht ^Rr.R iHRifam «l!Fi^fRjfo ^51 ^ I 
<at sni\ ?l4‘c§TC3Fit?if stR'fl <2toR*t R-^t^n ^ WW 

'SR '^facq C5FT:l1?® N ■SIJF, vflRllRfl i fRRl^ > RlR*f* ^CRtfRStR C^ffpF 
<2f^® 5>T I CRT'S!, *11 ®l« C^TR *fRt«f 

frifijs Rsfsral fiCTT’f ^RtjiRI ^T5TR^ fR'if® , RI¬ 
ND,Cl + CaO = CaCI 2 + 2 N H.. +H,0 

Irwr . f«i <MfRfRR cfRif^ <$crt1r¥i 

n nal^i 1 —tiivft ’FfsfRl? ( ** fg3i, 

*f) jiwi 4 * «t«t fonw « ®R 
^f%£1 fltfast ifjR stf® ( vr ) RT 
SslR aaft RR 1 fjf«3» 

*t5=rcat* («r) 4*^ fsjfn sjt?i 

*KRT! 

4^51 m fas^-i photj { *t) 
jiw *nw tj 1 4«if!«n ^ 

Rt'R'l ^f*l*l Tt^C^i 

▼finrl f^S'i 3 ) ’FUSS CTPSPHI 
^^5 ftR I 



»*nsRi 




os , <rcm-*3ar i 

Sfjt^ nw* 5%1 q%«F \ «Tff% 

’fifa'ta *t* vt^jf *nw ^*n fciw *\w ntwt Tfa stt, fci 

*rtw$ff nfcar <£& *tjt>j re w *rf?i *rfa i w?& '*tc«n ^reiftn 

*W\ «trn ^*5* fflfa artn ( Liquor 

Ammonia) c?t ^-5 53 j 

^*r « *j*tr i—uicsttfasi 5<fto *nt\ i fcsta <w 

«n»h ^g. } «ifre ^f^ 4 ! ^a 5$w 5^rl 

srMftrttrN w i sic'Wl^ «jw ftttrea Jif^s «si 5*ftn?i 

■sfftTsrfaft « btfaas fafia ( Aiucous membrane ) <2ftt? 

TT.<1 I ‘<1l 'SIC’W ?5l «mi *1^ I ^fre ^TUrBtn « 

b't^i i-n^Tot 5®tre <t-f?nii ^»i, ijph fa <r-fl^T^ta'S, 

*tfa c i^ a>al attre »rtca fai ^mifa® 

«flditfaai ’a-rata ataft^f 'srefta *tfa e re 55 4'<? fa<f-@? *iwt®f 5tre 

'Sffre “it'I «i 5 15'a e l -H4 C5 '^$1 <5tfa*l5 *tl"5 i5 l 5^51 ”105 I ^3*! 
uaretfaai ^tr refa *Tlx3t atfaffl i£it ®i®i @fsra1 5a?p 

5^n at5 i reft ^rtc^caa « aam <>m are <2f^» 5^51 

«Tfre I 

* 

tfa*3faa ^ ^?5t ca etrelfaal ®rr.st 
^*15 55®fi5 j faitfafa® *rl^i afai fe*i 
^irasre mffo 55 1 

'**• ’ftrt’Fi 1 —a?rtt 4i5<j[*ft •fuatftal ^ 

4fre ^iYa ^t vicsa snr^f feftt ann re *5 1 
*ira *ire bwt 5 *<tre *tiarcwi fesire fre^ca 
5 tre ; «w ^5 .sir-itfanl ana, clfti 4 frei 4 t&- 
^«fla 4c«ii wtataia «iWr? fefaw 5?w (<»i fla ) t 
5 ft 4it*i ata*i «fwa ftftt 5 ® 4faai arNi 

5ft, atw ^<ita 5i«n «ra i n asfaata m w ** foa i 

^laia'f *rra*t 5faw, 4tai Jiwtftai ^tjt5. ^4l!t 'ftrt?t< 1 

4» 

A 

?tjt^ «!%srW3 55*0 «5f«m «TfTf >J5W 




^prrfsfoi i. 

wn i *r^ felt* ^'$’*‘1 ssfara «rtrr*, «rtr»it^ 

’fftw vqortPnrrt f*Ni f^fitfas *rfa i 

»»i— fsj^n oqcHtfSnri--%< am ^tfe am ’mte i 

«*ifan wi nfa* s^ficf «Ars <rtr*w, fti im wa ?fini utat 

fe?t MW *rlfet* i 
< 

■>8 ’SWWtt '8WW *1^5 

f*it*i'® S5t1 «awt1^il MJt^fevim toi 

<4Wtj%Sl CT 3T^C^l f'lfars ‘fejjft* ^Tfa 

( Neutralise) ‘<|>T«: esevf fsjf f»?[ »1^ s 1 fe^*ft«R ^hl I 

>•• *rfw 1-4*$ c^t®sr ^ntfart csrt^ar *t§c^trjtfrf 

4 ft®. Ult^, W*\ rt5 fe'SHtP* ^ ^f«r fe^Mf* Tt*t3 ’’R , 0WS5TOT 
4CTtf*ra^ CVBlI 5£4 *t?l «I< I 

ntfT«f %®*i *tc*i c^w c^t»ra 

tows «ttre i fen cstnfe®, to* sTO dtf?w 

*W«f, tawtf^i Q nfqstwtfa^ f*wcsf fevia $$ i <$fe 

*twtc<?( TORI ‘famm’ I 

f"tCfetM*rci ^t?nn refat ( Smelling salt ) <3 

wt* «itffe, ®tn «aartfani *rfo* 4wt§nu 

tre&l dtf«re i ^fn® ^srctarnr *tf ®<o fafer® ^fan ^tre 

^31 ** i 

<«wtfsnrl v iffa*i i—(i) wt fhn 4 ? ttiw «rfj< 5 nr t 

(*) 9it«r fsife^^tw sresi f^sit^t ^wtfarol tiwnw fe*1 

3l»rrf *m i 

(*) jn$r ?tw fear sfogttsFtft^ f=t^f*Br® *finri ‘Wtfnn ‘njtwi 
toj <tftri ci3H< 4fto afirctw fetro rpr i 


srtfec^lwfnr ciftpr? \ 

^rtfedttar^ jrw «ifiCTwi ^fn® ^ =ri, f^ <sfc ^ 



•WTCT-TW I 


-4^31 ntcara yw atftai '®f¥va» 1 f®i? ^‘VTfiR 

^staa ^rc*n at*rtaft* >ifii»R atat fc t^tsrt^s, 

s »J ~ 

•■8 a^a 5 ! qiAT^tcaa *$B| C^ffa *W< 

§*03 ?5 I 

A 

1CSRS ^r&'3t Rtts > ** '5t*f 

*$W.m JTttdSjtWCiRl *lf?3 ftfWf SWOTa «lftrtHR ftfos 5?f| 
^ C'Tlf^ tfT33 '<R?t I Cqtf5t^«fBni *Rf*3 f^H ftca 
foPi® ^*T I 

b I Wlls ( N 2 0 ) --^fa <a*& 

srR Wif 3\ ( Nitrou, Oxide ) i ^WtfaraH. 

mw $sf*t 'St^t’t <pfac»i s?i fafsts $fai *$» sntn *a 1 ^ 
a'fsfa srst* tfi?«p wfla wsfi 

^T 9 t-*t®if<P'i *m^?r w fates »tfw ^’.ststfa® *?*i sri i 
t$1 ail* fstfaps ?tsi fa^t^w-r ’jsfa <2T«W5: ^ 

WSl^TiVR^, ^fsr® f?tr.^ ?TC®T«>’ttf*f : SIV Laughing 
gas ) ^pffKl «l|r.<F ; Rfjf^ Jjf|v5 sjCte *$C®J 

i 

*r®i * wm ?a i « ra-M^wr ®rn>r <ij w® 

aa; fsta ^i^T-i sifw cart fag^ra «?s «i3i s qf's^« wi 
RlfSa '<fC?T R I 

* t Stttqjtcs?^ ^fj?^ Wt\S,( N 2 O 2 ) — 

^tgnf® 3 §st Htfftf <4as. uq^far® *fiui <2toiN .a*faw 
i ^ v m ^ 1 t?i <4^31 aA^to 5TJt»b fN R%srwa 
4^33 ^C*lt Wa'f ^iw« 3t$d?tRR « 

srfctiitteR <$Nrftff5 9 tf3 e T5 531 uit aftsci ^ttcjjtcw^ m$- 
R’Bt^scats^r ata, aw Rafta atfaw %s a^a^ 

$aatai *ifa*t< inn srttfrfl *ant«„ inter* afir$ art^f*^ 

uwfops *§c»f 55 fn^ aa *n ( ^faiwc^ <*&«*) 1 



* 

« I ( N a 0 3 )—to # 

5tt5 c? srr^tws[ 4%«?^ upsswnr ftfir® **51 

4 $ * 5 nt y i^ $<55 55 i ^i nwl, sfi»[3 jj|%s 

51$^ 4^055 gt5 ( f <2^3$ 5*^5 I SJttfe n ygf^S^ 

( HNOjj ) 5$® 5TC5 I 

* I ^.mr.^ ( NO a ) irttctTwrc «t$-‘* 

5l\5l ^fWWOT?! 5f?<5 fafafS stt 9 ! C5 W5< ^5 Mfs 

**, 4f ’Hpij c^ *ntdr^ str¥ w 

«$3r$ 4t <trK $«,53 55 ! 

4 1 C p t 4 fc*(1?® ( NaOn )— $n f.C^< ^fS- 

555*15 ( Cystallinc ) '*$* ntfT’f; fa^TST* STittf^ •TT55* 

*»5C*t5 5f5® EFlfa^WT^ 45fl|s 5*f5C«l 4$ ’WPf $*55 55 1 
41^ 55i®f 4f$ 55CW fafa2 $:?51 515 I t?l ^5 5l?5 5CBCW 
fsifef® 5^51 J?t$j5 5 s t*jf>T^ ^5155 '<K5 | 


• ^t|f5 f 4f*l® v ( Nitric Acid > 

* 

511*^ ft? H NO, ; <•» i 

to ?$5tts c5 s?T^t$tt*R-5fe^ ^rfiT^ *nntf *tf6r.»i 4W1- 

« 

fsf5l ’tit 1 ! 55 I 4^ <2tf3F5t5 $<t*15 4E3lf=i51 'SlfW.^'l >>fr® 
fafa® 5f5l (SWTO: *1^5 4^ SvtT** TO*,fa* C’T(^ff j; 5^/.^llf55W 

t 

t 

«|*fa «rt^5 $515 nfejs 4*fa® 5ifat*i cafjrs s 

5|f^ 5f55t«l *fatS?5 5f^ 5*f55l 5l$f?> 5> 4f*IC® *tf5T5 55 45? 

v M K 

$51 $5t5l^ 5t«5 *\f$.z ' ftf»l<5 5?51 C»llfclf*H^ 

Srtt^5 v ( C5T51 ) 51 C5tf®5^ 51tolHSMTOT I ®t5&5l*3 

511:55 s *tW *ffa*1 5C5I 4$*W C5T51 <2f5T5 5551 51C5 45? 

W5 55C5 $^5* $fsj5 $55 Tfal CW51 5t5 I Sft^fsI^t? 

5I5i:5t^ C5* « ftft «IWW C5tf%5*. * 5155* ®155 51i5§ 



w .vitirc-*pi i 

/ 

m I fct%<Tfl? ( Nitri¬ 

fying organism) *|fStP[J <4^ W ^tfc$5 v <Sfff% sicsfT i2T3$ 
^ «ttE* l 

c^t^tfsifat^ src«i f5tton c*iW 5^f1 My ■, W arrtt 
tiftm ftc« *nrf « •tfiwjjs *f?m cmm 

FT^l TplSwta I 

£i^93R«l =fHT^T—tfifafa *jfcs ^5t ( Concentrated ) 

faifar s *%i ^3fi <srcvt«r ’ diPrs 

’tt'iRW SffcffcsR c*tt§tfa^ 
srfa^ *w ^f»[| «rtre i y r <\— 

KN() 3 + ri 2 SO, = . HNO., + HKS0 4 

oitnt 4fj=i© v 5 rt*‘fi3rf 

fats $m ; <sf$« *rt33 4^1 ffear <2f(rs ip\ i 

»*i ’fs’l’Fi i —'»» fM v, ^St -^fcR fsH^j? *rwa ; ffcf<t?t ^f«nii 

*RH®tW CTfifl « &Sf .flfil© 4JFC1J 3fs| I friftthr 31^1 5*sr?| 



*» fca i 

•wSt/Sttff’fa (<r) nco at^rt^tl*. "ft® 9 ! *ffar (*r) *rc*a «r$ f^f«vs 
wtw *Njw ?t?tt® &*tftwtw*ww "ftaiST Bfc«t9 qtil (^) ifcc®«rtt*, 
j»w*t Vi 1 imi fitfci>J?[ *jt»i.*tfo ( 5 ) it*i tow 
qmr*tc* cerart #ti q^’fu hwj afal w am %*$* fcfsj vwrctcv 

*tfv«r« w* 1 





'Q l—ft'®’! STl^fe ^ <i)^v5 'SW, ?<Cft *Wt<} 

^ *(t 5 *TC<n ^tfS> 'SRTfa StftlCT Hi cm^< 55 fsfif^ ?S I 
Hi f^ffH wiwt* *k**H «ri*H*i faftfe Hsi *fwrH 

«rfa«i ^c? i Ht? «t$ Hi 'a > 5 rfJi-«f^c 3 tw ■, 'sift?' *tft*riw Hft 

Tf*n fHlEJRI *lfH tjffa Hw ’FlfM* «irrt <• tl?-c?ft to 

wftsri i Hi ftftr® ss i 

'sifesR-firr??' ( Reducing > «twt®f !TTtf5^ taftiCS? JffH 

<afa^ Hi «lfalC ®?5 «t^«| ?>‘ft ?1 s}%s?^-^I^ 
{ Oxidised ) <11 1 *, <at iaVf>[ '®l1%®R-‘2l«rft? s 

( Oxidising ) *|«n<f l 

w '-filial i—■a?>5f *til«Fi?w %ar ?t*iH 4 f?'&,?!f«t 5 i ®n?i •sws ’Reit? 
fa* (f'Micali* ®<gg *faw *s®s Hit* ?c®m atn? *? i 

W^M >ni?1W.5)15H 4 ft®. Hi? ? 1 «*t WM *3at*C 

<?« ??c<5 «trf*pc^r i 

s.vo^-fi^i i—dp?st nawftwi ?i?ie* >aft® sift?! <a* ^ c*n *n®ur 

vJ ’ ** 

fe’ifa'siw ?t v i? *? ; Hi*f ?i#* 4ft®.^i>t?c5i Hi? ?W wi- 
im <$f«w ® 1 k? i 

^ft^lv*! <sftro? *ift^ 

ifus i ?1 fHsrl^fS^ <aftra? is^far 5 ® 

He*! <i^?*f 55 ft#® <a?° *f?w< *h. *w 

?1 C^3?< CHt&tft^ ^ft'S. ^Tf 5 !? 5 1 ®«* (ftlftt ? 5 < 2 fa® 

$5 i H 'gf<51 tafara? wia ftfftre ?.Hl <ttFF I 

srfttB ^ 4ft\5 <a?sfsi® He*i Mitel'S «i\ ft^t# «f«® 
^ i s 

t( ?i «rt^ ^ 4 s *n i 

c? 5 !^ «n^ ?i «rt^t 'si^rtHs? ?ft^5 

^ srtH^ srl^ 3 i? c i <*wr« ?? i 

i * 

snf <2&fa mkd ? lw^ **wt< srl^i5,^ •w"*!^ 



; ^ 4fqs «ntrai- 

* ^ 

C2lt5^ <4fqc5 (Xantho-proteicacid) ■ p tf% c t T $ M fe'v’tt'R 

i qffnni c^tq Tfw ^st srt^i® ^ eafi^ qt%q q| ^ i 

*9q, qttcjjtRfcqfqq «r$T« c^lfa-^q *ftt< «st^vs qsfiqfa 

ftfiFS iflfqs^q ^ff?rsrtr.«i ^ I 

. W’tfqii’’t e l—i i ®fW'3S if<1 snffij® <aft®,a®ftl®?§cq ’5WK 
'15 ft’?® ?5 i itfft'■$ aft®, ^stfsifti® 5 fc»T @?rt® ®ts«ra cim *ft 5 i 
■siWtT’ffStq wf 15 ft’?® $?%} «ltW ' 

< i ittftqs ■aft®, i\ ci c^ft^m^i&s aft® c??q aqwri>a artai cafl 
aft® $-3 aqft^ftf aft®, ftftt® ®fka §®e ®5 af%*w a*5l ?wf 
c*«rl $^»fg ^5 i i 

* i 3Fftq ar?15 ( * aftras aft® a«f?[® *ft*t «ts*t i 


sifcjtraw nfaafttswa sft^ftwr caert fa®fr i 
qitfS ^ <sfq\ ci q$q ^r<ic«p < 4 $ v iiif i 3 v itaf s-Ttcsjtw^ 

sftcis 41? ^StiJ TW ^HIS ITjft 4* ’1111 t 3 v ^r?l1 ^ 

q^ 4 ! «2t*3 <nr, cit 5^'q (Monobasic) gtl* 

*tf; q^l, <<ift<5j HCI) i 

ciq*q gtic* $f qait^ fftcsics^ «itc^ uw tR 

qqtss, (Monad) «ft^i $f Dyad) sr^S ^ qgqf^ 

ffal 'qflfs ?S, ^Wfaqtl 5 ®lf-Clfqq> ( Di-basic) ; 

n% q^tVSfsq? i H^SO,), ( H a C() ;i ) i 

^cqjp'?f^c£)fq® v (ii 3 P0 4 ) ■*{#> qfsm wi 5 

(Tri-basic) fifqfjftj lafqsjj H 4 Si0 4 ) gffps sftta -rs^iafq 

3ftq^ cS^I-cifq^ (Tetra-basic^tl^ qfq?l *f I 

¥ 

-o’oSo — 


V 



^ I 

Carbon; 

15J C ; ’tfaxtlfa* a^f >* „. t 

^1 ^fs < 4 V nf 3 ?, ig|^fe art*? W<?15 

ewro **?< wt «c? f m ^ ^ 

w I <*ft ^ nvftf 3ir«fj ^ r#t ^tci <r^n ^%n 

**, fctf?r«T? *mt sh^^br, <$<$% a 

w y\ *w< «ftc*, «nt ^nr *>t*-N f<f% *t7r? m* 

^ *c arm **m< *t*H s ^ 

*t W ^ ^ I Tfc*K ^ 4$ ^ 8 

^fesrM< ^5 fafas m ary* 4 ,^fa<(> <i)f»,^ 5, m}f 
*pr I 

^ ^ if<S)tf<| 

**<*' l'* f * *Tlfa *$1 *tf-WtC* < 2 fT 3 $ SSHf* I 

C^tf^ ?1 C^l ^S (®18 ^tftrsrc »tf«Jtt«| srfaijr aic*,^ 
**** ^ t(fH I ^*5 *HW *fSWW ^ fjrfire ^ . 

4 fa« N ™ W 'TtlWJ «nFff® m I ujto1« 5,.^ 
*1^*1 '.^(Lime-stone), *C«Jt?t*S 'Dolomite; 

^t-rtPw <nrH mi <T,^R, *nt*t <*f^ er^ft 

«rf^ cq^? ajfatSTCH? 3Tf?5 fafas «*v| 

^ r ** ^ (Allotropy)—tffipf-5 wt fjjf^ ^ t _ 
C?< *t#l C*rf 5 rc» *tt«fl Tfo, ™ sfa* < Diamond ), 

( Graphite ) ?1 ^ I ^ ffcft 

mi y9*i C*t? *ltT# ?1 *lf«CT« §*f?1 9taftvT«nF <rf TO 
** *t#*« fww*r ?u>s *t? fag* m i wii 

««fro, inn ^*hmr? cntfi- 



*** wTw-^ai i 

53 sri i mt* 

WCsni flW, <5}t¥#T> ^1 ^Fll C’ft'SttC 9 ! <43^\ 'SSfC;^ 

<4faS x «fTtn &VI* *t*1 <rtc* I ##*, *t*t$* N 31 W«I1 c^t*T 
’’PTtC’ft 33 S3 ®rt» C^t3 T#3l ^ JTlt ^3* ^x5t’t 

3tCTft# 33 5Tl S$*1 ^ S^3l 3t3 | 

. Wt3 C3 C-SN ^ 4 l-3 f fT ? f 4 ^ftW f%f«5T ^f<PK?l 

^M3taf3 && <r3fcv ^3P3fc-§ vflffittfn < Allotropy) <fcs I 
wrtpra 3<3T3 ^?t3 3»c??3 **i i 

'i I StW —C3tf<C3t, Cgfiffi 'S ^tf3F^1 (2l^f% 

CWf fNe^S ' 5 IT3 5 3 I SlUSS^? <2^33 £#G33 

3f33 ^9 fs^ips fe_3 i 5 #<p ^sj9n 33 i ■sit3fc f ?3 

w*i cvtfapi srtw « ft 3 3 fK «tsi -*)^w vrrcsiERr 3 #- 

C35t% JlPtft’t fS5t* ^ffe5C5 I f333h 3 3<S# . <5^ 

3t<3 c f l T*! 5 *! ?h<P C^ffaC'S 3t'331 #3, v5f?t3l <2fts| fSS'S *TO? I 
f#35 TffesWCS 3SG3 ; “3^ fa” S^ 9 ! ?n% #3*1 

3*C3 I #33? 'stffc'fS 3?®3 *\T\< I #33? 3^ <simf s 3?^3, 
4WW 3># 3?tf53r3 S?S #33? 339 3J3^-5 ?S I 

* l (SttTtttf 3i f *rfo srfa SCTt# (Plum¬ 

bago ) 31 ITT#! G ? l'5 s < Black lead ) ; t?1 ^-MC«' 35*1 ’tflTOtt'i 
(Sft?iSS3l SfSI »T3»3.fa3 ?Rh ^G?G«f 3 fatS*T #C3 STt3?tffa3 
3ft I *?l Ofte f3»3<, mi c^PtST®T 

*tfa5 3?tfS3l fa?T3 ^33 3SCSf 3?31 3t#'5 *ft« I StW- 
^ \5t*f 'S ^5% ^#51 <#G^ I |# 

^3 Sft^C*! ^t»l Vff5f *TD$ ; JT53t53 C3 JT s 

{ Wo&den pencil ) *t*1 Priori ^5## ^3 

1 5tt¥T^ v *T55tW TF^'WCS <81#^ 3?G31 

ai^C^tC’t n«5OT 3# ^3 =Tl 3fort «W^ % fW ^ ^ (Crucible) 

^fwi ^5 ^r4, c^*tr <sr§f% Ktf ^r ^ri ^n «rw^>, ^Ntfcif 



I , 

C% f^f*^ *f^1 tfw.'s *Tl I W « 

?tw arw^ nWt* «rtfaw to* «rtf p =n, v*® 

stw^fe && TO*ft tot *tfiw e t *jto® ^n «nre i toi 

(Friction ) VH **R aTWft s 

^ i 

« [ *wl (Charcoal) « *3*1 ( Coal )— 

cs 'sisrfa «!*« w, «Ww * *R»t1 

(Charcoal ) | «rf^ ^!%1 C^ . ??, tstW* 

<Tl < srf%-'5J5f r t^ ( Animal charcoal or bone black ) | 

^1% CCSttf^S ^f%*t ^ <2Ttf^ *f1%- 

-?rf^CT ; ij) *rtw •sxfa^ i 

fh^P « 5}t¥t^ W <3*1* Cfffare *tt«5J1 

ss’teftl <TFfl ftffa (Amorphous) | 

«Rt?^ *tfr fc*1 

Pi #5n <#r®_ ^t!tw ** ; **Wfe Wll «T** 

nfcw *tfc ^rtwfal mfcta cw fro urai* fwsai arc** 

’pfors m ) «iftt *ral*t ®n <3*8$ $ftn «rtre i nt^i 
*3i TtW C'f'PFfe 5 ! ( Destructive or Dry distillation) c$P{ 
*f!tJT N , «*K*ltt^l1, TOj^t^l « C^T^ 3*$ SRI | C^l* ^FTO 

«rhrsn TOrte* ^mtn *fiwi «rtfa i 

^N-Pwi c^ft ^tw *rf$$ ^c*i ct w< ’PJ £< »if^5 

??, «WCf 'fPTt ( Lamp black ) ^C? ; ^1 ^3*rtH ^rfa I 

Tt^lt *2f3'® ftfw <pi 3p *tfintci m i 
*3*t* wi » *Wr i—^i w<,. wr«rt*i « *rf%» i % 
*f»r «ttr^ ^ «r '®tfl ^re fr*Rr 

i 

<5tftr® «*rtc^ i vwi 7\f%g ^f*mi ^ ctFr*! 

«ii*w ^t*i*ft«i>i <2T$f^ Tiw ^-p vfim m wit^ 

’Jjp toj ^rt^ri *t<n p t ci «ttw, 



to. qfes ftPrs w mi ^TOifc* , »[|%:«f^ 
q^*? vffii $?tw* TO^tft •vqsi sth *11 -, k*- 

TOi w i wi fsan sttq far q*q 

^ wf\ ^rs cim w to *n t c^t* to «rsi 

311 TO* 1 ^ W «RTqi 5tm fwq fTO*H *fC* TO <$3FTOt 
^ m i TO*<* qjtq. cqtqc'ta <t*wl «w»t fcqcqt^t, 
'Q\p *fa1 "•st'Ri'l ^T m ql I 
^sqi ci sf TO** ifrtq. eftq«i ^c?f m^s qts, &n 

nwt«f« •*§ I ^fff^-^sffof-ftp-t® sfq wql ‘Cf<fl 

|lf^?t q$cq *1%~5 ?% <ijsr*27 ^ql It^fawf TO 

AK* i *m\ ^fTO-sri f^^fiR <trs>h qsfatq ff3 q^q arTO^ 

?fr® "TO *% TOl IIU, ^‘5711»s ®*R ^fl tS^TO ^IRSt 3 !] 

TO ’tc®; yQsw q«j s?qqy ^?ic<f- ^ irra c*tt®TO 
DW.irqcTO *fai qTO ?r \ 

«<in m\ M q| TO ?rrt i ■qsftq qr.qq 5 '! 

« 

TO TOTO “tf> qfa<F3q <2f«q, «£|S^ ^f| f&fTO^s 
<2fff« imt-TOi i?q qfaTO iRsj3 TOl <TO t cq cro q< 
wcq TOi ^iiqfi toi §tTO qtcq q<TO TOl qhr i 

>8 *tsi i ^i i—^’ f^t ypwcq? ©ns TO sn?iws $rh qtfmi ©?ts qfrvi 
'qfir-qsrw qq -?a'5: nt^sfe m f<TO^’ s ®ri ©nest TOai ffs jfRtsnr 
sftu? qqSt ^tonl a ^t'H ^3 ; Jrt3*l?l 3<ifR 5^3t *fe I 

5?!q3f$^f qfirsi ^3} qfriCCT *if;f5 ^3^; ^sjfjlfar® 

'-Ttq^fsu 3ft<*i •q^^s T31 

f&fq '<p%ti %w fn ^ qftisrfcq ^ W* I 

^ A) fi5 qfq«?f aa nm q?cq uqqqt^f q<?tq ^1 

^tf; tw qq ^5tq «ft? ^fsi Tt«n ^fficq mrf f?fq 

i 

<21^ ^1 *Sft* I 

qstc^sf ^ WpR C^2ftfs^5 f^lfwq «tfNl 3t3, 

fRi ^ ^rqn $\zs TO* «WTtq TOi <sm 



HfeR* fcnf*«t <m. tftfitil 
*t|yj «gf«R *f*j* ¥ti w *11 

▼WK. vmwc^ *rcw stn-swi Win w m 

f#l *raft¥ fe*W >Rcitci| ¥ HP¥f>i ^-*t<rfc«fa Wvs $i i 

fct fl(Pn *ton fflw dtfo* ««* *c* * *t*?u 

¥f«8t®W *00 ¥Ffl C*tt¥t^f fcl ¥&OTCT» *lft¥ . 

*«$. ( CO, ) i»t^ *5fTt»l <*t¥® ¥W, fa« «n 

^tf%srt-*i *ti wi wti c#pi *t#i qjfwtfcs., (co > ¥tro. 

4^51 <UH 4tji¥ ** l 

*n fafa® «Tt1WT'S ffi¥ft 

' ntE¥tc«r W ¥ttfe^r firfips ^ i qt^a 

¥ft^c¥ ¥Wfa* , ift¥ fifat® ^13 *nl *rt*r, vrtl f&»i 

***11 fc* rflPt¥ ¥f¥C¥^. '5t? e l *fwl ¥flSf3[*E <flf»T5 s intw 

’tft't® ** <W ^ 5 -Sft^ W *fc*1 *K¥ I ¥fa*T«*l «ft$ ®rsrfc- 

C5^ ¥t¥tt* ¥t¥H *K«n *tt«fl ^tiT ; % *PW *lf5wr-*l?t< ( Ore3) 

*tc®3?Hts> ^ *%!•* f*rf*i^ *wi «rg¥ 

** I tsffaprtc* »i^F?I*f (Reduction) *c* I 


'nfirnr’Hj* *tt^-c*nri*i 

> 

fcnw ^wtoi a *t#( * *ftrw^ fafo® ^wt ¥Wk 

*TOt^S v ( CO ) «R *t#( ¥ft-¥wft¥ (COa) 9Ttt¥ $5l dlfa* 
Svttf* ¥Rf} $rn *iwN i 


1 

t • 

TW^^Rlft® (Carbon Monoxide) 
iitcfflrr % co; «*¥ i* i 

, ^SRt*l ¥Wi entity ¥t#l 

1 C “■ * * « > J * » 

<& *tfh fcvt* «; i up 0t,ulai 



W k I 

#it5i few* ** 4m tftot® ftti 
fiwfe *fari *f»tc® ttt* i *rt«rfa*i ®«otw <*NdK 
<x *i#t, *mt N fe^m w, fenfwfcif fefatl JWCl 

c*itfe®t®st wn fed <«* *tdit*t ant *fid 

fedrc ’titw i gifhi fe*ift®twt 

fe* rntt, 3tot< pw tot* ^'c «rts* ,<w tt* afc® 

<«* *nwtl aw *find t?nrr* *t#[ nrfTJT 

•tfVFSdM 

«f^5 **t «2|*tt»fr—<af*l® s ( C 8 Hj 0 4 ) d 
<ato, ( CH 3 O a ) feat iptffefefipf <«tos* tto ftfars 
*fdtl fe«?i tffocst <5 tit I i > fe^n ** i aife at fadi® 

JT*tffefefH <*to % fe® *WHwr «&« re**rctar «r®m*t aw to, 

3®*t? *jfdtto *to^ ®t#t s t*r?tt^5 N ® 

=tr*i4f s^?t <mc*r 4to N 

<tf*t® df ; vn— 

(^ c 2 h 2 o 4 = co 2 +co+h s o 

(4) CH a O a = CO+H a O 

cnt«i d tfercn sttctt »t*n to <sr«ro «*tffetorfato 
to wt, »i$d cnw «few % d Girort 

tto fafa-5 dl <M* <S^ TO|tfe® s <ttt*l s TO* fdtl 

® <rtc* I <a$ toyr «r»t-*t< *itcar wi ®*i *tw i 

^>1 « JC*^—<$*? BTC»I I 

^d tto to to ^ =fr»rhs Phi tot* 

*f**i *ftc® *tre i «*f*wfo to *t*. *fr® ®if%rc«r^ ant *f**i 

<sfc<*wto s , ttft , i *ito» ** i 

4 

i— 1 wj 4®fe tot ttf* <wrt 
▼*t*i ttWtWfcittktf?f cttw?ct fev tJt^ tt%tt 



fcl TOtfalt-ftfas fafc** ortvfcvi aftTO ( Amaoniaoal 
Cuprous chloride solution) amfa ! 

ftrte* ?rmtj fci *#s 

*cv* »rft« l^fars ftitfhpi, ^ppnrBt «m to vtsm 
w# fcvrtorc m; utTO “titnm tof «f* ^ *rtw 

ton <ftt* i ^RFtw c** c** »WHc*a TOW ml *mffc *% ' 
*f?rai ^s frmrtK toto mi mforl Prcrfm to -, «afcs*t 
TOj TO1 «rf«*nr toWtI i w§ *}^TO m 

mrfos «TO <*tpi Wto «&ai Trtw *ifip5 ftfar® 
^ frot’rs fc*t faro to «&*t 3 ^ 1 - 

3t«t ’iffcs ** i w*nri <st*R*}t$ jiwi&h TO, mi ^1 m toi- 
fcd «rtf* <sw *rtO[ aftfo « 5T^Wt® Ptsftre &W1 »TO, <*& TO 
&* $** qti TOW*tro *M v* *Proi f^ i ^TOs 
wwfas v nrt^ ^ ^«o <ff *lpRt£*l »lW»9 W <2F?fig « 
Pfcl* Tfa *& ** «W «rt*Wl^« ^fi>*1 TO* I fTO3 TO PPR^ 
CTteft <Sf*ft5T ftfwil I 

-;•:- 

*t#i > ' 5 n£ J TO^ 5 .. ( Carbon Dioxide ) 

TOfe* f&* CO? ; «r? •• i 

fcv^TOg *TO TO *nti ** 

TOTO 4 ! *TOffc to i *f$«to urim fa fn *rfs*te 

f*TO *$ tofa.kfa® *j r m ***tftTOl PraTO 
TO* fa® *fa*fo TOw to tai TOTOi arc *fc«i to « 

<sft TOi crou *ift® fafa® <^1 *tTO$ TO* oftftvcaft 

fe«im TO I *TfafoP£ *tTO$, TOfa « *lt^cfcfyTO <?faTO 

m* tm m •flwtw «rtfro cwi ^ti» u«, «m»t, f^, 
•ftipn cTOi «Mt% ’rtilaw «f|ro ^ oretm 

Wn w»i WlWWTOp W5WI 





wh nfti ftrs iM^ ftfo 

snfori <rtw i " 

>.* n1\*\ \—av% ¥«p *tt« *ifa*5 ^cti w\ ntftil Mm am *Wno , ctwj 

f;r»H Tt- 9 , pU *sf <fts& cips^'f>$ (TO I *t *1 | 

Trtlft* 4f»F5. p« ®FTO Jffi!'5 ftfa* cmi U?, «1V 

• ^sf* gc't* 5pi c«rW c?to 1 

yg-5f%5 <tl *tfk*i 31 tftfac*! <43* *t#l 31 

3^3^ ^-' 5 I*lt^5 nrt^ 31C3 I 

(gl^'5-^<I e l-<2t e tt®ft— w C3t3 i?f3t33 3f^5 ftfal’S 

^C*t 3$»3i 3*t^ *ntn. Vtt33 3C3 I 353tF3 3Jt^f333, 

^t’feSRT&S 3^5 Ct^C^tlSFtf^ <af*l® 3f33l <4$ UH <*I3F$ 


Wl 33 J 3«N— 

CaCO, + 2HCI =CaCI 2 +CO a + H a O 

f*rcs tut sfiH <2ta$ 3fa3t3 3GM <43^1 ftas | 2t ( rs ^ 1 

*.* *tfhfi t—fl’fSt (** tra 

*) Jfcn *t#i «ra (^t#( ■$*, 

«f3fa 3ffanfe, ^ 9it^) ?TfV*i <sto 
3? 4*U| f^fa 3t*1 35 ^5 ; 

Ji^Ur 5ts H*T ( 3 ) 43 ^ for 
Aral 5ts ^^fht ^5utf*t »rtre <w 
flar fan ^tn <**$ ?ap ^tRsi (if) 

, l ? WW 3315 <TO«f 5*1* 1 to srafftiaps 

^Pre, toww toi stfan 

^ ^** «***» ffaj fcfr* «« Wl flW 1 *% 

W *« «Dmi «m Km «* Mm 

»rf1»« 3$t3 I • 

1t}p[ «(|^ <SK ^ 

Wt 1 «rfterow wtK In ^ mm\ *u ^ ^ 



^ (Wit 



»*<*#* i^i« «f« ftCif *&».*»»« jjwt-if hm« fttim *»i 

»» gfafl A~4¥& ff< ?fc «fl* «ftp«l0B, #1. lilt ti *$# 
**wj cvcitfrt&v *ud* otw «; frtf* ¥twt¥* wit* 

1 

*ot^ ^E*i <2t*f»p5 fail Prtfri yto *tttf 

#nri &?i jrw *hct •tftHFt's fatten f^f^s *w$ itori «tc* r 
<st$-H*f$® ’trr^ iti «rc*w ^tff, «ww fctfc* <®n*i 
*wtc<* ut* 4? *ttai w ntcar i?tf»rc^» *tt*i tf* i wtPrct* 

*PB*tWf iftcy ^tJtgrs yfim fetf* ^ i 

»• *t?Hi i—▼te-ita yitiw wi ^firai *it?it*r fc*t* it* i 

*nt»i, citwi ^t5-*tn? uti tfftit 

m •, uw, its. ^rei* <srft iflwi ▼ft-’ttatft ift* <$« itflwi 
, rt^nrt 

i>i 1*1*1 »—ICItf®*^ (Gollodion) 4¥&| *f*lt 

4*St 1t*S *|6-Ifa| HCQ «tfc*l ftw 'snwci **fvs ifsR I **H ®V 
It* 5[C<0 <*fas, Ut^ «OT1 ▼3ft«—CTqjtft fc&TT, Ifil 

1t^ ▼t’GfsR 'Dpi®.IJt^ *mi *V 

<4¥&| *W9 ftlR ¥t#t^ «df*r5 ’trK 5tf*W1 

t%C»T Ttfe fsptftfas Itfcl t 

iffo itt w <4fSrs ■sfifc^n *tfirati «ifi¥ itfawt ’JtPHWi 
%i <stti ffarw * 1 , witfH 3W *?n «tw farr^ wvi ifafl *Ni 
** m i <*& «frh; ufawrcsra ^flrai itiiw ’ift* w» 

«i%«rciR «rst^ *f^j ^1^ ^t5i 1 4l4$faf 
ifjfj^ tw-faFTfn *tw *rjf vW ^tc^® 

vttw hi 1 

TU rttw wrH, ^i’«W«ir 
«^jp jRt tNP 5 ? hjTSts wm or^ps Wwt 

# 1 <artc*i <2tm «tw»t 'Wt ^91 1 ^ 

^b#wii *fW 



.**t*R-4JJ* I 

*Tf, ^tfl W*| «TO? ffl «Wtfft« I TOMCV ^ftft?WCT «W*f f*- 
fcrt fara *feftci i <*i w Tfw *rawft »nnrtCT <re& 
*iw* =rt^l^n cm?i **; *tc*it*&( *1 faft*i *rft, <sftt 

rerct# faa m w cn & ttpt tt>rcTr*n «rc- 

retrfttfo fatmreii wftifl i ft* <wt *tfm *r»t< 
^fttre *x *» « #H-<st*»w *tw mft 

<2tart«f% ^W'S cq *tfantci «ttf*w reft ttfere 

ntcu sfl, w*ffi «w «rrfac*!« SHtwft %w «tfre ^«o *fare 

♦ffw j <a*a *tc»rft *fa*ft ct ^ft w farftrc *<K 
$«fftft *t^ttWt*ICTt*, «W I *rf*r *t»rai <re5t $?<*, *Mtt* 
ftfa »rf^5 <re *tftntc*i <«fa5 ?nft fafats ^fari ssrew 

«refcl ^ *P?f effort sfti *$c«i fcsi *w««fo toij fare* « 
ysetft t&h "tfipw *, fa« *r^l?t *tfa* ^farl «re£l Tffa &s* 
ntaftfty <2tre*t fai«.**i *fare i fctre cm 

a, c* c*ft «fh «tffac»i **rf«fain ret^ft «rr«fttt #rft 

TOtm, ^*c«o *Wtt»rfa *f»Rft m «rtfare 

*m, srm< fc*rretv 3^ «ros i Wl fttfara 

^<5 cq*H %***i®tc^ *t»i, vst^fa^ wn« c’i^s’1 *fare «ttre, 
t^c*i §9 ^tre farm <2tm *f?re fart fa > ft* mrft 
ftreft^tre *fa* <s*c«o stem <reTt<3ft *fa«ra i 

vfafaf <afas *nfa ^nr?i i ^1 *c»i «m *tf*irttt 3^- 

%, ft* m ^wtc’f *fre *tft*tt*i ^ c*rN refi^% 

c^res <2Mfa 'ffaftre araj «tre^ *re i 

*ti-ftftrs ujftroTi < 2 ffa-fanri *jt ; td «rt^ **tfcs* 
nfk* ftfas *ft* c^fa* «ftrs *rei *rftfaft 

*ftN> ’Pt^-Tjfa^Fl «rt^ <4fas 

JffttOT m ^Tft *Tfft (Temporary 

hardness ) »rtft?l ^1 *U^ ^fiffa® | 



cntfrrfttffc arwawft* j 

«m*H* «rt^r ¥H<e^ *m awfa *rc? i •• * ■ 

*wfw 3ti-®tn «fc-rei *ratt*r <aw®t: <®w 

s nw wt* i 

fsf$*f*l—* > $tl* ** ** irtcw »ift* W*w 

cmet *tH ?t* i 

< t orr* ClI c*tn tfw fcm '$* W** 

fill 4ft®, ’fltn, Prf'5 f* 4*1 £CH 4«CT Cat’ll TOfl 


tPl-fr?! ( Respiration ) l 

*t*rai fMtn<Rcn CT ?t^at?«i *fi,wwn «*%*;( 

ftfat® ?? i. ^nj 5 C*ra f% ^tl-CWl^J ( Air-cells ) "ft ^ 
< 5 ft^W itfcs ; $?n ?1 teftofH?! (Capillaries) 

% t«1 I fartt®-1*t* ?T9( « W <4®5<®ara *«J 

?T 3 -c*t? * f»mt9 ^f® n wfw *rfa «ftr? i 
^fw?^ wii *w fori sisra *ifa$ ftfais ?? i 4 # 
cw^-fafar® njpr,. «tw: s^fnc® «ph «rar $«n 
*R3 »tfta *tf?5tf5re ?? I 

3 $WtCf « »tlfa *W 1 ftm 3 $ 

*n»itfo5 s&stsfa?* fcchi «flf»i^ *nt*f s « «rat» 

qj%* *fo«f *tffo feviinfcwil ifrft, 3£^ 

nfcs ^c*ct *i*tf*i® ^n w-fanrt 3tw to i erWforta 
fc’tm* * 13 ? *«? c? *W«? «rrinri «twsw «3*t *f*"«t?lTr 
foifo% v& i&s etfirc^ 4M *fart wsft? f« i 

4^iC*( JW ^ifaCTO? «t»f «?*tV5 ?to» «ra*-foit-*fto 
<4fa^ *nt*f, *rifr ?f?« *if^s j^n 

- - i L—— -ik T jH ^wfk .Ak^MMd .V ■ a I ^ C . 

top *ijrati «rww w^Jt <iwt wibw tots 



tpi Qm. *w if wm* cttffs w «w *f*f 

*ft< ^ *tl t 

*li*t f*f*& ^ *» Tfi fo*t* «i*f ft **t* *f*®it* 

f%l *tff i <sff% 'SMtcro *fi<§ <*• v. fffrfrf 

nfvrti *t| TO\*fa faifo mffl tltcw 

• ** r *1—<2t*t* f m** *c*«ffw* *tfatt ft*i 

« fit fS|*t»flE* *flf fl, ftft* «tfo >•>•** «tt* TOftS* 

»ft* ▼ s f * *fart* *r*!-*fn *tffc* c**i vfir, 

fa« ®rfaf *<?t* s*rc<fl <rr?t i <sr*t*M5i*» ftp <*ff 

sv m ftc*<2fre 8*. ft* ft^f*^ <4f*s *jtt o*<H >•• ftt* 
8 ft*), *£&C*M *ffa *fotf1 **Ht*1 4ft *t*f ffttf 

RWR «nt* J Cftt*f, ^Itfw WCT» WSHI *TO, ^tlHTW ^1 ®*t- 
ft* ffa* «WT**fT9 ftfCf ftflfff «fif*tf5f nffft 4 ! **tf*1 *fcw 
ffffc* ffclt *tCf \ •> *f ffl *JTC «tff f^tf «tff <• ff&tt 
fftfWW f ttfff f 4fts s *itf^ **tc* f *ft* *fa fit* fai i <4 
nftftt ft€*rf 4f*f s *it* N *^f «mr *** ww % ff*l f«n 
ftt > ** *ft aifaft* 4* ft *tan *ft* rtw <8t*tc»ra *ftf 
C** s f <stt« v C*t*1 > f*Wf fI*Tt f Pt ftf I ^ *ffft*J 

wm *tff1ft* *tfftfa*f «tcf nv f *Dt* w* tips 1 % «ft w«r- 
^Rt «ft5d *ltiww «t*t « ^W1 *tCf \ 

l Ventilation) i 

*tia ftc* «rtf « «t* 
^t#^p 4*w s *it»i N ^f srt* *tcf 1 m«* fRtf *t^M*-aas** 
*m n^f f 1 «rftui <nff «ttn >► *ft f**rt an*i 
« <2t*t*i fit* v fl, *fnn **ft* nm *t*t^t** 5fpR«r *t* 
ntftf**t* *N ’ftf t *mt ^jwo m*t^*tff 



*t?r i 

%5*ic9f wn, fvrtu i vtfc, 

vwi ^ c*t*mjfa v «t< ifai «tp *tfwtM vtilfc* 4fo® N 
P, &t« *lfWtni ^f<3 I fe*K*t* WTO 5p- 

5rtof vratfwrt *tij« vNif^i «*f*iw* *tfwh 4v vfpp p 
cq vtei fNt*Bic*t *twi fspwft «*tti fprh ^1t l ff i ft 

^■ftc*! <$sR*t pstP *ri5re cwi w ^1, anp*i wMfwc^d 
«rtoit5J i frstfa-s&ftNctfit Tfp xfo-ioo ••% 'stc^m vfiv 
9FM^ ui^fiwp tW fcffev*c*i C? vt*rai 

ftfaRF-ftft* ^tp >ift* m% *tt<«fl[*r vfiv nfwtci Waw 

<pfe *m ?f CT ^ fafa*v ^WX) 4f*ICV3 'Ml IV- 

^ ••* «tcp vfw JTi p, vfti *fa»i Tf^fa<f J HWP ’ic^ 
fc*lG[t*| ntm I *tfl vMtal* ^ $w» 

*itRv « i *tlfiwtv» ’ftp *fftv wfav: *fr>i vt# 

f^E «flRv % itttc«nr vPnrt %1 taMt*,<srfi vtvtftv«RTl «IW 

p <p< qgpfa ^-artciHwt^ **«1 Htc^F i 

<flfoMJt*i c»rtwl wft% cprctv,, farty *ttt"»H <*tsfv 
*«j* jjft v Opi facp vm vi 3 fv« ftftnvcn 

9}^tv ^C*| HCV** lift® RfVC*R fiVCH <2rfvPiVVl 9TPR vft*l 

c*fH ®tc< vrti i ^tvtftv *tfwM vrc*w 
•ifwtt vMf^ «rrfvcv cv* cr*' aw vpw 

VBR» CV* *1 «K*RFt*v vfw nfwM *W *fav »ltw} fav 
*ifat*«tv. f*l ^*n *tfcv ntw « *ti wn ’■rwii 5 vftif* vfa* 

5tiT^ *tfw ^ tt , WW‘ni *IW 
w 1 »tvv«i * vtn <«r^ N ^01^ sftfaw 
f-t^.^^i « p 1 ^tmvl *ffiPrh 

air^S v *tfvw Wrt OTt*f P I . Tft?K«0 ^ <rtPW 

nfkm itwn ^ vw #*i w 1 

- VpITOH »W^’W5Jt? f^PI »wi« *tt k. <«ti ^ 



v»s * i 

nffanfaf* 3? *rc«(f tot* nf"ncff *rf%«®i?s* 
^t#ff «iPw, ntR. *tfli5 fa* 9 «t<t>i it* fkmm siv\ ¥find 
>8&scni nai >wwn ^jsc«t nfas flirfani «rtw ^oh 
its fcsji *tt*i *r its cnt* wmw ffifa® fan $ iw i 
«Mt j ifti k f^« , rftfr», M cnml-i ^faitPr* ffcsfa «tctf 
4f& feflWI sn i 

np6| suites cf itefWwtfl ffacs ns*?i ••* stOTi 
stlflSfa 4fas^ njfa ffal ^fas sc* i it^-nffan ftfl «NlWf 
fftpi <flPl« N SJtCTS *tffftt ssltH ^ftCfF *pftf ttPrtn- 

cqrrit v*i ntlra *rttf i fa fenti Rimn ifim ftn-tjf <afafa stOT 
fass itin#1 Rftw n$tfns lies nta, *reifa sfatl Rtftftan 
Rtcnfantf faff i 

sflRWtff STB sffa «Kfa dTOT far itf-nRtncni fafas 
csfa faatf uf-ntu fenti Rimn sftts ff m1 £tnra stfanfi 
f is: fvicff faij «rtf aw ft 1 ! sis ntf-ia i ml, stntni <sfafa 
ftv*w m n#rft itfacs w, s«ftt *ti m] fif nRfaiOTi 
c^tffn m flftf W i fas Rwstfaffff tftsfsini 

«wt otMjiot« rpiw* cnfa fa ss f Tsarcnfata t^r, *tt am 
RitOT s^i-spi nfas sfcwci i iw is, ffsi fi srtntni nt 

ItfaPJ RflW nfffaff ^facs ltd an, fas Sttff faff 

4| cf <« arcn sfa *t<i cntcWl <a ftfcf *npf ^fS? ntl t ^jw s* 
falfa f'faifa-fff RtOTt* a fti«fcicii leftist *W ftfacs rw- 
CSt fWtlfW SCff fl ; CSfn SfCffaR f s TOS'Sfn ff 4|S« 
sfacs nifacnl veil fin %fwi tor i *tf}f nfinn ftPprtf s» 

4 drill cnttf 5 Cf ffR nftff RSW SOR, Stfl R^lf I 

wiNr, ^1 fan fti fstft «Tffa 'ntfiftanfeffatflf* 
fail Ttsi-wti nap fipR fcnsrtfl, fas Rfi'stw sot fasts rcki 
in Rt*Brt 4l nfR faff tatfanfan sfafi ntfa i sfa w nfafs 



*tt**w«M r m 

<*51 *tfac«i fetfcf a wtfa *«fa (fffas) ffttt *tfa* in 
**?* ffa ff*w (fai «fcn ▼w ) ff <srtfsl *ifa*tf *fa:? 
Jiffs? ^ 4 i ct ^c* ftf f fa, awi <*tar«t *t faff* itftw 

atffi TO1 ft, faf ftSrt ttfanr fn, ff, ft«f« 
ffR ft to <rtfac*r ?W nfa*r* ffac? Rati $?!* «tfW ^fari 
«tffa i awcfft *ttf*|cff *ttcf c®*, «r»i, 

f? effort? sfs <f srr«ri ft c«W ftc* i aft* jct c?Rc? 
c*tc»i »fiwFf fac-ft fffafi « ftfti wfaft, c>rt‘ w& (ftm 
5TOfH¥ fffl f* I f&H’lfas (ft ftc* ftffl 

fafo ft*1 *tfa #f 3fas WJffCf fa *ffiRtH fft® *CS, atfl Cfft 
TOtf Wtfafl CfWf fl I ficlf « fffalwi (ft TO fMi OBtfl 
«rc®i ftfi ■, s«ra <t *w «r*i ftc? ▼« fit « 
tfa v2tc^*t ^Rwm *nftn <«« c? tRca ct •h-to 

TO: fefhri ftifi fw nfa? ftfl t«f* &to ff sfl ? fa« 

^ to farora < 2 ffafarft f*i TOai ftw tat *tro fanwi *fa 
fi i *wiTrtt acfwft »t«tfa nfaitu tfff <f ffcf 

fcffafarft ffita *tftn *Kfl ftffcff -, fai *i#|aHai flfjwft 
»rc»|ffaw (2ffa*rt5T5T wf c*iito uiw wt »tfa? fv i 

WfPt WIOTl ffltfta TO ffa=l % ftcs ft* .«tftft* ff, 
<ff* (fart frt-^cw mi s to W«ft fcff-ffapif^t « ft? «*f 
t «fi fefa? i twi 8fs*m , tt ml ^W»i1 «Tffaw fft,al>i ff i 
Strain ’Jeff ftl-P^fCff TO *W ftfl ftftw (f 5 ? 

ijcf5 ffta ^ ^jcf acff ¥ftw Jfl *ttn* atfrt ^«rc*irt^« 

Tfl ^fs? I TOl Cf'OTtCf Tr<tt 

j ftw fti« ^htcTOf* fi^fa? N (ffa? s 

^»?i ’fsstt *ifj cff, ^ ^fa? ftm «t *iw ft® fin ftfw 

ttfl fttca, «f« ^ WWf®l ftu ^R:fa? faff >^?«l 

f 

sjc«o «i^*t ^%i Itft* ftf afaft* ^far? *ttn i fattfi, 



^ • <rat?R-J2sf i 

Wftl, 3F?f3 C9 99*9 Ttw 4?<Ft% 99t9tC?9 JRtMH 

99, $«rra cT«itt*w fw >pwr tffjw 9^«n 

i ’tottwa ^utltoRi iw^cw 

«ww 49§t ^ Tr|;*M 9<fai tf*wi *ni fcffes i 

<n*ffc ^s-stofa crci Rt^c** ^ti*N *i#ri ^s* 8t«n 

<*9Hrtofc w, 4*9 <Wt* 9&9tB9 f&^f*r ( Chimney) ffol 9t9c 

*T"*tn 9$9i <rtc* i ntre* 'Sir^N «ffa-cw?* 

tipi's ^nro §9t9 ( Fire-place ) <ra 19 ^9fa 

$99 Rfas $$9i «rfc? i $9tFT9 wn «twpi« 

9$W 9ft $<5$ 9^91 9^? C5^ f5Hfs( 9ft1 *Mi 99 I Rffa 

*JC99 JrtW «ttw,9s«tffa «8iw ^c?He»i 9fa3 fe 

fffl 9fe*? Tm% 9-ftf9939 *I99WT (Slc^r 9*f99l *19 9t£3 9ft9 
tft <*fa*t* *or, «iwfcl 9-ft-«ftt9 «jf99t9 99*rf*f3 9^91 eftt9 
« ?99*faF9l-5ff93 99tff9? (flfiw, 999, fifes sfis 9ti?* 
^9 9W 9fi»3 9^3 C99 91 I ^9 9*?«f999t#ft 9$C9 W<fl 
9ft »wl»ipnr tsi 9Firt9v m ms i «fc9ftR93 ft?? 9ft 9tf99 
#3 fifeg 99C9 ft 9t9tC9J 3*t«HK* «wt 9ti-99»t9W9 

9pfti ?9i ms i 

C9 ffe'srf^r tm $fis 9ft M« 9$9i 9ft, sftft $f3ft 49«rtft 
33FfTt3 «|ft1 9Rft3 1?Tl^PI ^SWft 9ft *lftfc 9^1 <?fe *fft 
fetf $$91 9ft, 9PMft 399WJ 9ft-99»fa9-faF9l 9"99 9^91 

•five i 

«fWW W*W1 9&T& 9ft-99»t*ft «ra C9 fatfs? ifct $fit3 99, 
Sftft. $^5 <9 ffa 9^t3 9ft sffifrs 99, 3T9ft f9*tf{3 f*W fiftft 
W i 9tf9599 9tl9f99t9 999 f5^f99 ^9 •ftf’HH «raf9CT fflwl 
9t9 <£)^ 91? 9W f^f99 <81 9t9C? ^9 ^ Wft\ 99 I 

9t9tW9 39W"t 9tl99»tf*T3 9^91 I 

9^9 9f99 9CI0« f9^ 99C9tC9 9t? 9^1 {93 9^91 



fwt i * 

W<F 3 OHM *C«| $»t fatf5| ^'5 *3 I $S| 

fs^t *rft<r *r<i &/.~s fefits 3$$\ 

Tn* to i < 5 ^ fs'ip* ^5 m Mm m m, &i wi 

ijft® Tti fttf® t^n i fHft ftui 

ifk 5^ '^ : 591 Tfo TOO *m t 

—g*:— 


?t^tl3(^-^gt c^r^ (Hydro-carbons) ) 

<3?f®? tow 's ?t^s?torc fafa® ^ *tf?rctw 

CffPfC'S »tf 33i I cq-j'jsOT TOW fcfa*R JfTOT 

^ *Tl I ’’ft^'i* *Ml W*ttW n ^f^l C*t«[' ‘SS® 

W f^fa® CTtffo fc<* 9 fo ^?1 I 

cttf^twcsni *ift* Wr» ffcn cw*t <*tow c^f*PF, <2fa® 
vor, «w c^R i 5 i- 9 t f ft< *wof cwt c*fac® *ftwji *t1s m i 

f ttOftOR. f*lpT® cttft* *T¥»l ( Hydro¬ 
carbons ) iftR ^ft® I TOJ *F®^f»! ^pfS^T, =¥®^t»l 

®*®i« *nf«i£^f»i ^tn t tcfai ^f® *wwf* 

•nrN ■, c^H *ntFpi wt ^®T«f*i 
S*i 4 ® *rew asf*rai to» 1 

<3ff® « «ptf jw#ta' JKfos 

<^ft|spf too ^f<® 1 

«WI f® 5 ^ ^taf ffi* C3%7®* 
fm 7 * 'sJtRtfb® *fc>[ » ’ 

fatsf^ *t *H„ ’tjtn ( Methane, Mscfsh Gas, CH4 ) 

(rtdftfaronr ?k*o «<ft *rrK mftf® *«r r srct^fin:® fcftw- 

*ffl< *iftn sfiR, <2fpi *rfwtw §<,*« *s, «wrtal *rK % «tiR, 

sfttsj t 

*ff^3 ^WR «lf^ ^W'*? < 4 $ 90t^'BjatftR *tfajftw 



cwi v# to, swftnn ffa& fci iptftt 

WP*L ( Fire-damp) HtW *tftf 5 § l fa »lfo 3 ftfsts ffcfl 

cvfa-Vl ui^fe) ftsl •sfjt’X. «M* TOT, mfifowntit *Ttc*^ &$1 «if*Wl 

fofr i <4^ *twi *pd nt^ra tw(i *tfar fam «rfont* *it*i 
c«k»i toi tot vm*. (?Tt^^- 

W i *i\ tof, c®f« mtfar« *h ftm <sfom 

<stt** s^n *p*fliw t*nrtfTB *fcrtc* i «fc intwi 

«a*&l i 

fil^'3-^?T*|-(2t«rf9ft'— *TtW SR'tC’F *!fcf CTW 

'a im Jrf^s ^ jftf itrK &vto « <w 

«m*t< farajt c^t®c«ra toj fctw wt i 

wi « <rth-*K„ ^<fta « «tfs j c^fN «rtrtw 
*i « *rt^ i v^tcn fci Pni *fi*i 

«ftr* ?ir^i5 nmwra Jifcs frfa® 4pra s *rr\ 

« am to I *rti^ jrf^s frfeps *^rt *&pt 

C’TFtfe'T W I fcl *ITOT ara nwt^ farfm^ W !?1 I CJFtftofa ’Tfcs 

fafts cfftfof tnft$tt*rc*ni Tft rnfaTOr estates, 

( Methyl Chloride ), cjFtWfr’tf ^f% f%t%tr 0^'® I 

^PltSfa^ ( Acetylene, C 2 H 2 ) 

awifirc 'a ftottsr^ <4W ftpw s&w ^ 

«nt*i^^*w ^ 1 *ntt*ra toif fcrc^tg ?w asftv 

•^IW fc'V’ItTR' lift MTt^t W I fcs«M«Np <2ffft 

*tfart«t ^tiwi f*Ki *mri *finrl *Pct «*M cvfy 

fcvts *tt urct to 

TO 1 ^(ti w 1 ^1 a<fl?r« «if^»w •, titwMF- 

*itwtc*r ^*1^ ftvrt^finn «*te w • £«i«*tt^ni toii 

«T5]ft(^ ^ ( Carbide of Calcium, 

CaC 2 ) *ft^ *WW ff) ^ *ifc® F^fai^ «af>riSfiR 



<m ’ntn i* 

w i fcwtflrw «iTc*rfa fata *rs ^ *nt\ nfw vH 

•tfwftl ^pwns C3C5 I 

«^nt*i, vta, caWj «*rt ^f3*ta at^a c^toa *ifas f^firv 
^rt ▼*trt 4ntemt®> fiesta 4flitfcrft« s atw crttq- 

^ dlft* «t«^5 TO I as’tt^fafW® aawl, tfl ital ‘Sftfcfare* 
«rf%a faiffa m i 

( Ethylene, C2H4 ) 

• « 

&ta TO <«*Sl «lPl¥fat^ % 5 Ht\ ( Olefiant Gas ) i tpil- 

TO 3 ^5} cQfa® 4¥C3f <pfwi ¥taC*l U& 

W\ fevta w 1 $*1 a<sta «*rt**f j TOat* attattt s?rtp 

TOTO to® ¥fa« 1 wta, c^-’tit^^ aw 

«jtfwi FWl Wt®1 a-’tfiR ^Ca I CSPtfal al C^tfa «maa 
afc® ^fars ^t«l ^«C? aatafa ( Directly ) fsrf 5 ! 5 ® fr®t«ia 
TO ^ tfTO 9 t*t«f'2t«® VZ* l $t*t«rtc« Dutch liquids* I 

afs® fafa® J&*1 STt^tCf \ 

( C 2 H 5 HSO 4 ) TO* calfa* (Ester) #33 To i 

C*tn ’tJt’X ( Caal gas ) 

TOal ¥fa*t®Ta *M ca sntcaa TOat* c«ffVc^® *tt$, <5t*i cTt^ 

-snt^T TOitfcri ^ 9 is ?$*i ate* 1 *rr^a a^ cTOput»r % 

5 ? 1 aw3i ’ttcaj *tt^ca ^wi atfari aaffa «rc?tn 

(Destructive distillation) 'af^t'SSl (Tar),<aCTffsNTl 4a* cat^t^ 
*TO *t»ftc<% jrfs® Cflat^fl fatf® W 4Vs C*t¥ ^»I1 ( Coke ) *rfa 

aw awftfc «ttcv; fct TOal fca?nrc*t arcTO ¥fa i v% *tttata aft® 
«aa>§i j(5t jf»w*r to*i 4to»i area ftafass TOal atfacq TOf 
aFtsai fcata ®toi ft® at, TOtftai *na, tor aw m ^1 *tc* 
-*nt>r^ wc«ra *i«o fwui Ms w 1 $$ 

Wi:? <3J*S^mjfT (Gas-holder) srN^ ^rt^ta *ttCi» »l<W ^al ^ 



*8* 3WW$2H 

« 

5t*t Bfal $9 to *tW*U ^*\%$ « 

'Biff® to jft® *to TOt* sto «rtw i 

fafto «t*rttaitl CTOTt *fto ( Fractional Distilla¬ 
tion ) GtSm-ftoR ftn to to 5 ® VHSPlf 4^®,, ( Tffl 

*tc* *tofiw « «fl »8 *fc *1 «ttW), »t*t*rtf»R, * 0 tlttH 

isftnttfH ^wfa s ftotFiH »t*tfH wrftftfa* 4 pi®^ 
TOtfaq eiorMfa *i«rt<'« *to i toftitfa 

fare wro ^ftPpf s?c<(i tffe i 

—**:— 

HtScttW^ ^ *t#[ CTftpPF I 

^rtCTtWsiC Cyanogen, CN )— ; Tftfa « ^itsSftWOTT 
ftro (At *trfatom w t 

▼tlfa »ito sdfcfrtwrwnr *rfto Ww w * 1 , ^ ^ «mtf 

<w *rt^fc s ^,cntfcffar^ *rfw *m ^fto ^fari tot*t 

tfttTO ^fa*! ( Potassium Cyanide, KCN ) 

5TN* Olfipr «tB"5 ** I C*tt*tft^ ’Tfafato, Btftfcfif 
Bfft* W»IB to*! *lt*Wto % Hg (CN) a tofI**«FK 

to tott »M*tW Rful tol »lttortcf^ (, Cyanogen ) stf*(f frft 

fcvfftf TO I 

’srm q ^ i—»iftc*rtaFi *yt, '«<to «*t^ fat* <fjtn i 

to to *!*« <rm *tf; toitt*ifa wstcf cTOtft to fan 

# 

*fa 3>fal total fftf I 

fftCSl-ftftlfaf ( Hydrocyanic Acid, HCN)— 
fttaftffH « ^tottcTO* toto f UK fafto ton to* fat* 
*rWtoifo*TO-i to f**to<rfa *’wt» tobPi *»i to 5 ? ** 
totow.- *tt$wn:*t* t 

I—< > ) If* ff** Cff, **. <?fffa 



i *s> 

« c»iW tfl’yfat® *fwi 

^f%c»! C^tf^ <TOMtTf*rtt\5 s ( Potassinm Ferrocyanide 
K 4 Fe (CN; 6 , 3H 2 0 ) srfa? *N*I «M« W j >lWrtEit 

ftfsfc =rN* to ■ p tf% c f35 m i 

c*tt&tfa*^ ’ittta'ftw* ^ a cTO ^tw 

^c«i §?l fife* ?* mi *ftctt*rtitf*f ?fiH Ms • 

’iifi— 

?KCS + H 9 S 0 4 » K 2 S 0 4 + 2HCN 

(*) cnt&tPi^ cTOi->tfirKttHnj *#s «r»i-f5rf^r® 
ftfsi 5 *fact Ssft stc^rr-n aft ** i 

?HtC*tfTO W»lFf“t3 SftCfffatarFlf aft*t*i <$SS ^?1 

«rtcv i 

i—aifas fcror, tffto, f«v 

^t*tC*Rl y\V mftTtfc ~5?H ’W*f I ntt’Tft* ^ 

i 

^ Fro «mw vRnrt stf*rcs <*tre i to wn ^ tot m 
*to sftcsMWM arfto^tffis to i aftarfa* 

ftosp mK i ^st m fH ti vi-fttapi art^tvi > s?t*t 

qfa ®*nr? sfoi ^tt c tf%c^t^t m i c*FR ^ftrMar af*Ff fteTO 
*fto wit^ s* <w , «nw ^c*ti «ifto *to 
oft gft* «iffcn ^FwIott «n« « v*\ ?&n i to 

TOr^Tsrm Frwi «*tifa ^Frc®i fto’fhfl mi 'smft fc*ifT5 m i 
oft for csrf^p ’■ra *rfarfo arcrtfto, c3Ptf%*J < 2 tsfs 

’fjfcjra wUtt ct«H m arc *tto?!fc5 v dFf*? s *frtto «r«m ®tn- 

«ltto <5 v '*ft**t N ( Dialysed iron ) &RH ; ¥%'5 cf«T| ^ j ojto 
farnra TO I 

TOftfjtfS «Fw„ VX -STi^tSf toft* Jpf | 

CTtTO* fift tpRl itPlCT ’frsft W Uft^F Thf, JJfa 
^Frl «rtc^, <sm ot^i Tf^fi ?rf«d ®fN i 



«rfFir* »R-»ipf 4^ fafsrfc *5*i TO ■, 4*® art5*c* 
cTT^c»Rf >rc<n tKl 3* i 

tf^-TOtf^4F^CTO**lft« Ww 5^51 « >f*»! CTtfa* 
< 2 t «5 TOT, TOtfWtfF TOfafc®, ( Cyanides ) to \ fctffitTO 5 t <0 
C^tT^tfjRR. TO* CtftfM# faR 5*5*1 <Sf§f^ 

‘ TOtfiW 5*«1 *ff*qti:i 53 I 5*T« 4*tl faStS 5 

*lTO I 

fiB5*t«t |—i I Sfrtl^fe. 3tt5tW CTO5< f»l*[9l5 nrttsrtts^ 

TO* *tTO <q<;* w ; 5*1 TOtftTO l 

* I «W nfiRH *ft* *ftH. 51 CTt«t5 3Tt31 45? C*JR,« C*fiRf 
It5l Wlfc^t TO*< tfPnf^ Prussian Blue ) TOW *t?t< «V5 55; 5l5t5t- 
Cjlfijf J|fa$, 5«5TO 55' 9 tfif!P5 35*1 *5*' 1 

«i 4WtPw5 cTO *f55i &TO tow m *fiwt *5c* 4wf%^ 

^’Fl-TOfait®. 5t3* C^fct* TO<® ?« | 5?1 C?f5* C*t5ftc55 artW* Jfft'5 
fafe 1 * 55 w $3F ami TO 55'3‘f TO1 TO l 



4 


i t 

ItOltOK^ cs(% ( Halogen Group ) 

OFtftH, 051 %, oft Ftfifcl ^ caf*tt- 

^5* | fcftl entf^T^ 51 ClfttfWl 5t^5 ifl® flfrs 5^51 C5 1**l *151 
*05 -, ^tft5l cifio 1 ® it* *15015 ( Common salt) 2rt5 -, aft 

\ 

5Tf 1*1lltflfofi *tc*rlw^ OSft ( Salt-producing ) ifci 
ifcrl 1fC5* I • Itltirfl* 5*tf W* tdtfffOll 5051 ’*1055? CTfotj* *lf*F« 
5tC*!S Ir55flf5* 35»C55 50»-.?5 5 55 $5tfl0l5 C^tf*** 5tlt5% 
5C*$5 05 2f0«5 Cfftd *ttS5< 515, '81031*315 5*115* «ItC5ll55t5 555 
<®td 5f50l5 5%i S$5t0$ I 

C3Tff5*l N ( Chlorine ) 

5 tt?f 55 ft* Cl; W 5 ••'•* l 

fltci ^(Scheele) srtl* ftwtfl* 4^ f*l- 
•ftt* *tf5*t5 55055 I 

SftfolilOl CjFf%0* «f5Tt5 C?fl03 *tt«51 5l5 51 I 

$«l 5 If* ifM 5^51 <3Ft5T$S N SfT5* 151*01 iti* 

mm 5505 I 511 ?C5 8 $-10* C5tf®5! C3ft5%, ( 1t«-*I51 ) 
< 2 ^ 5 . ifaitci <atw f«n 5t5 i utntPnpi cjFfit^. i* n%to*i 

*103 5 5K1 foin ItO* I 'jfaffa TfCI ItCI ClUWPwi C3ft5tt^ s 

Iftft* ifNol 1% I5t< «W Clto nt«51 5t5 I " i - 

itfHWtt fsrfiis Clt fm\ 0*tl% v »«&l tftOItlHrh HI*. <4 1* 

iWflCII 1^5 1051 C5 155*1 *51- HI* *tO|, Clf fw\ 

CSftlt^S, *m} 5Cltf&3 1%t0l *0? \ (.5 1*1 

*Mll 555515 iff* <5f!tf5Cl5 1051 fa HJt% ifaltW 5tC* I 

i » ' 

#C5t*1t*5TC5 *t1tf*W*11015 1% ftlVlfitlt* *|51 ftfa* *fl5l 
•fco* 55 I 



*88 \ 

citfo^cjFrafo. arfaffa ft*¥ttfi *tfintcnm® *ton 

■ 1 . ■*, < > 

«ttc* i Tt5, JTt^rt*, *tti>a *f»re *t?N ^ fWi 

w i 43«st$ ytStstePtfaf 

atfgt *tt^v5% ffrf <? tt»i srWftM dlft* 

Wttf <2fa« ftfWQ $8fl «tg* «* I 

firaWM-Wft 1 —> I fcst 5l^gtt3Ft1^ 4^ « 

yrw*te v <5t^-«rart^« > <ii^cjf filers &st*t «®rwt'5t ^fk»i 

^4^ ?nw^w v c*t*t^ »m *tfa *tw 
«tpf; ^n— 

MnO 2 + 4HCl-MnCh + 4H s 0+Cl 2 

>>* n?w i—>$*?t ?iwi§« ytfetrstfire 4*1®.* 5tt- 

4^31 ftfars ^firai 35 fares' .ftf*f yftl ^ w i few 
*1% W W *15331* <$* 35 aiup ffrtll Tl« 4*1 TOR 35 4*fr 

w ▼Its? c^fsmf 5it«rj yt*w ^f%vl *ts^«ftc5 frstn atoifrt y* i cytfti^ 
’tit^ sw fftt ftfo *5*1 w«t? orjs *tyw yfajrrs vrst ctivm *w 
^ i 

l 

* i 3t$cgFtqFif?^ 4fac<s* cntffapi c^trrt® v <4^ 

(fife's v , *oW#lw N 'wr^rf^cs^ Jtfc® fltfars *fim &st*t 

<2CTt<r c3Fffti N ’tmi fev-m w i 

« i 4Pn,*mi c»rtfw[ c?Ft*t$cs*i arfan 

<*wt* rnrtfts ten fafitl y^si cftfin *f i «i«pi <$5 

<2Ktffr$ C3Ftf%*l^ 3C<*& *|fintfll <333 <rei 1 

3353 Q *»$— qrtflM s *Bt»r N lfl«rt« %®3< (Greenish-yellow) 
9 m 1 in «f% &st *9 1 fiilPM 3% ’ffts 

yfcw *t»i-*twi <*wt* ** «rf5^ >rfat* srt*i 3Ffirc*i 

r 

tfiwtt ^ti 3 ?j ^5yi ittf 1 ifrK ^ ^«ftw5 sift® «n® 
9 Wft® ^#^11 C? C^t'SW CjFtf%-l 5f5»® Ktt*, ®1fl 
*rtfiTfi f5wy 1 c*tfa«i it)1c»i?j srfw^« 



GFt&*l s I • *8* 

«1» «4CTt^f?rl W <3FtC3t*F*3 *tt3tC«f f*3Vif33tW k»ftf3W33 I 

M 

<0V\ 3t| WOT*3l V84 *3 Stff I 31*5^ 31 WWlftW 

fcisi *Rt3tOT $31 <2fw. $3»i, *tor wfo W33l «rw 33 i 

cfftfH mp{ wot a?3%3 <$3t 3f3$ ^fas^ feww 

fafa<3 3^31 aiwft 3T3t3f33 <2tWS WE3, <fl3FT3«l Wf*IOT\«lWfa 

w 33153 5jft33 art w»i 31 *mw*K 5to3 ^tTpf iift wftr® mv 
3t3 31 I WOT3 *!%5 3fal CSFtfH *3tfet3. ( Chlorine water) 
3t33* C5Ptf%c«lK aft31 «WT5 33 j $31 53ttf-5flWt3 *lf36T3* ( Re¬ 
agent ) ww 3r<3r® 33 i $31 «rlwtw-w*rrf wifwi f3f*tfc 
3$3i 3t$cgtGFif3^ <3fHw5f33« 33 } djsf® 3J33t33*tOT$ <4$ arfw*t 

<2tW<3 <F3l 3s<$3J | 

<^f^ 3 l$qstOTOT 3 3 f 3 « «rfCTt¥-»n*»tirf «rfw *mw$ nftf*w 

33 I C*H nw WVlfiRH GFlfil % * i|Jt\ ItU ^ W 

35 wfiiii wfwti wn ntfaOT %®wn wo ifatiPr* 3fa*R 

v *n fww ititi ltPw fc®t3 wcwwot fwm ftftw w i ata, wf^- 

•^Pif 31 wt^tcsrt^ wOTtrf «Rfof3m cwtfcw 3$3i fe«ar *1 *hot 
33 W3t 3t$i^imf3^ -stTl^ ^OTtOT 3*3 I CWtfH W 3t$SftOT^ 
<4v5$®C33 300 m*\ <2tOT 3t3t3f3W Wt*5«?1 if* WTOT C3, fttaft- 
CW3-S* CWt3 53ttf CSFtfWrt ifa'® <4Wfai<5 ^ c3tf3«t N fc* 5?t«f 
3$OT 3t$QjtOT3OT W 3^331 &3f3 3f3<5 faf*T3 33 «W <4* <Sf3*l 
3t3t3t=T^ f3*!OT3 >f»lW &St3 « «JtOTtW &$<$ 33 I 

>>* nfrwi—*▼«(« *#< *m fetfify tew ftw wfwi tftfti-^ 

3MJ l33f«W >R ; ’ft’Hf <ttft *M fcfo* W WtW13 «W3I 'StOPt ?3l 3tH 
*lfll3JNt 33CT I 

tern 3W W; > 3t^isrw«3 *|R» 

OrtfilH <S(OT WIC3 3t*rf3pTW 3t#5 33 C3, &5fOT* 
«Jtf3OTl Wtt»ItW 3^31 Wt«f5?3tf3 Wf*I3l < 33 ^ 

3 r WH'f3t3i3*f CWIWOT3 3C<0 3ffW 33 I f 



I 

aw 'rot-TOrfa ajtTOtto TO 1 ® catfto iWiftf 

afro 4*n to* mfa n ca fep toi &vm 

to to* I 

c?te:*? aun 4**!* atna aTOw 

WPtft TOai §ci 4Vx vp*m. c*tfcl-cjFrtt$s. ( PCI 5 ) att* csfat* *fot< 
WFBW\ 

in nTOl 1 —ortfti.-^f cfrawrc aw 4f*faift *(t^ *ws>< ftc*a tj 1 •(t'j- 
f4 TO** {*T*to 4 Vs 4fC*tTO®. HfT* C^f^ *W< «W3 I 

optfitf, to TO*? a< a& *ca, -aato fratoi as*r 

TOaftf to^ to «rtr* 1 fcfiaTO ca c*ta at< TO»^ toni Shfitf 
aFW. (STOVTOOTf W1 Pwfiir'i) ato &*1 ^ ato to TO, 

fal a* *"»tf «f «fff<FC»T to ac<a CTO to#a TO at I to ft?n 

ca TOsstwsra ato «raa ton*?! aftoTO c*tto x TO aa- 
awl ** to? TOcsrtoF$* Wawi aa * a%sRre 3* ato onr 1 
fcfiN a< a*$ asi^ (Nascent)afTOa. a*** 5 to a<afa to at* 1 
>n nitoi 1 —to *aHpr grtfin.Tjf catwa* aw ntPori to, ^Ut 
ato to toa 1 

•mat*! aaacato aTO ato W to* aa* (to. w? 

fafto to a^( Molecules ) afSs to* *to)aafa* afro afto 
«tat* arc* 1 tola *a*tt* a*a^ <*a*i ( Nascent state) 
TO 1 

af^s ca a** an, a* tow ato* TO, TOtftac* 
c*tai «ito c3Ftfa*i s aitta* toi a to *at a* i <«5arca saiTO® 
fctoft 5 ® cto at afc to TOW faaa aan a* 1 

afro aTOto to fca* csFtfea* ca*ta fapai TO 1 atro 

TON a< to* (TO* ato) ate*, <*wrer *a*«w wtat *ta* cjFtfai^ 
atfaca wpiasfa zk toaat 1 ^at#r a't^t tw cTO 

fTOst $$ cftfai % nrftaa aw atf«a TOIa TO ^ai 

TO, atii ^ar«Pt TON a< feftnro 1 ? - 



'>’>* *!fW I—?t«t1 * tBli W*T5 

^f%^n 4*c* nt*^ ttt'jwr *i i fww «tnt ^t»w 
’rtfer ^finr! sftcsr c?faw «, ¥f*tt? w«r cron %t ott»n «rlre, fVi Ijnrtfft 
*t*fa est*rr«fa fefoi t 

<sfc #tt«l-faF?rtrc jftfw ( Bleaching) i eft faflrfa 

fstfw CjFtfH 'Sflt^ Stl *fcl1 TOTfc* fffo *fl^5l\ (Bleaching . 
powder ) CiFtfa«tt C#far <rtc* I 

A 

cslfaL sfa-f^rctiPF «*< J^apm tatt^ra i 

<2t e tt%;$ ¥ JtM *nr, c*& <2t«tt%'®$ fcl jrcasTn* 

cut^ ;rw^rai *ttv* w«fh wf-»rc»itr vm ?T^qyrw??ra 

jtf^S ^*1 **%5RC* fS? OT 

*K**trt maptw rafter* fte fn i a rfw «rhre *t?t«f 
•tfwi <®«tt* <a^l 

CiPtcirS «rsp. *Mt»R *tf*® ^st 4*$ ftfar® *ffol 

ClFTf?(«1^jt\ fc’VTC *fc(1 ^CHl CUT^fht #9. ^31 

ftfs; '-r^stont f*w ^f%n Thjfr® 

<nf>re N tirfcro *rfctCTi fcfl ftfsll ^ w QFtft*! <«rc* <*tos fcfo 

*tf**t* to* i f^f^l, ?*re atqfo J^apm ofw 
'« ^tffa ’isyfrr*^ c*rt^ calf**! *rrtera *& m i 

t\ft°s Ca ci(oci) i—^ ^«rn *k«o c?ptfK ^ 

(2tc^1 «5f«5 93, 331— 

2 CaHg 0 3 + 2CI2 =» 2H s O+2CaCl(OCl) 

fffc,; *t1&sfm <®m srfa «t? s *rfH ( Chloride 

of lime ) 1 ^?1 *^3 *fc® ^1 « 

OFh(t^5 v 5tm ^ 4(^1 C^f%TC*P *|tf I. 

^fir® ot’MffaCT «wm ^nit3FtiPt. ls^*ai 

f*, *tra ^pi Will ^ artfH 1 ^^ 1 ** ‘ W f^t 



*8 * r OTfaSHJf* I 

^ *t«rt< ^ew ^ cstiK 
m. tfkfa *h\ 5tc¥ t §fi*r-3<-3f3^ ^aitft 3<fft *frc* i$jx 
(Sl^nrs: jftfev arfac*! ¥fa?l *tcs i>t£tf?HS 

faf3^ ¥i «m cm *PH mi ** 3 3tw 

men fife csptfK %i m 

m i <tfc fcttor mi <2tm f^c&n *t*rj &w$ ^ri «ttt¥ i 

*rcapt*r¥ cirtm «srts*$tETO *rcor *fr% *®i cHt*w 

«l'OTl ?i i 


3t&SflE?Ptf?P£ <4)1^ ( Hydrochloric acid ) 

JtfCTf%¥ f*¥ HCl ; ¥tlfa¥ W¥ **•»«• I 

k* ^ftC5 Cl, *tWfrSR « CSFlf?®!, 3W 

«rf¥<ft IF* «at¥»r i <4* c?Ftf%«i^ <n¥ m- 
^ ^ »rew ftf»r® s^rl cfttgi- 

OFffs^m i 

<£^53^*1 <£t«tT#i—C 3 Ttfwl CSt^roi &5t 3*^- 

4 fHv^i ¥fati ^«t*t ‘2fnrr < n ^r^ntortflpf «nt* 

^*1* *3 ; 311— 

2NaCl+H 2 S0 4 «Na 3 S0 4 + 2 HCl 

iiv «t#l¥l l—4¥®t ¥t5^*fa { 1« f&tjff, ¥ ) 3WJ CTtf&TPt, C*tft$5^ « fcjf 
4*{f¥^lTf 4fts, 4¥C3J fafas ¥fm 4¥fff fo-fffaf*t 3ffl fc?t* 3* TO 
¥t; 4¥&T f$J«tC(! 4¥?t ¥t5TO ( * ) * ¥13 fef 4¥$t ft-TO 

¥t53C¥3 4¥ 3* «KTO ¥3t'8 I ( if ) WfaCSI* ¥C¥7 ¥$T»t ^tf¥¥tt *¥ Jtftlt 
ff-fSTftfni ¥13 4¥5r fsfH ¥t¥1 fctfl 31 TO ¥TOS IpfltV ft-TO ¥tS 3t¥I 

11* 31 *¥$ fat * 3W 1t?1 ¥¥t^¥l 113WI fTOf«TO ¥f**l *t1 4*< ¥l* f«W 

< «> 

*t*1 it* 4¥tt ft-TO ¥twci* <*¥ 35 11 c^twn ¥c«o «xv\ ¥i%i 

?t¥ i 4¥«r '4¥ ¥twt C3f¥¥ (^) %¥¥¥¥*!< (5) Pr(TO¥ ItPfSl OlCTtV 

f¥-TO ¥tW¥5 ¥*{? 3^ Wf¥3 I 4¥W (¥) felff tftWW 

¥fiw 3}rt; ^*W f»(3) C3fa¥tTS ¥C¥ wW ^S¥: ¥¥¥tl 






«fSai j 

c^anr ^c* ft^i« *f*5i wo tf*3 ^ni itfcjtiftft* 
*M stis ^C5i (q ) cjtew ar* stfitst <s*wj *nnr IjdJt ^ 

rn^-s Tftn m^r immm nji\ srcsn ji^ fipra $ii tit? 

art'll ’vfta \ 

« *j^ i —^cstortfiif *flw % « ^fffa «trt^, f%i 

«ir$ *\*t *t*"»ttf cistf-^tvrnr hearts* hi 
* r.*i*i stft m* m*\ ww an%?t i fai5*r N 
« ^st fftoflcstfin *tc*, ’start« «ro-ftfs|« <$;?? 

tt-w i festre «rwh attn *»• «t<f «Pw. «nt^ 

f-wt* sttc* i 4$ ^st arftm > »t*t « 8 ®f<t m «Q^tai faR$\5 
*f«l ’FtC^rc^tPtatt^ WfC5t5 ( Diluted ) ^OftOFtfii¥ % 

W I 

«it*Ri1 wsm w ^t^qfftortfi’f *f*R> 0?^^ *r$, : ^1 fo«. 

sflarNtf*; >21^5 ^tn *m ftfa* c»ta >ift« fafarsytre 

■*» 

<a^*t *< tfarn \ <zw3\v <sfc|fo **W 

♦mtf* fcfa *\fcs ftfat's «ttw i m*\ ifcs *tot^ *ftan 

f¥<S*, tffcgttiFtfil* 4f*F5 % '2TSS #n I 

» 

sfogtcsrtf^ <af*F5 v trsi, cnta «ttRj wprtt «t1^r »ift# 

*f« j *W1— 



w • wtwp t 

(*) Zn + 2HCI53BZ11CI2 +h. 2 
(k) Pe + 3 HCI=FeCl s +H 2 
w\ 9 *Pi¥ ^*1 fftcftwr^ *rrf*i fevttw to, 

fcl Pratfa^ttH Hffo %tC 5 1 

*rtw, chHj, iH totter* etffc «rt^?j teor ?t^§i- 

4f*F5 % CH'tH taFfl TO =n I 4^ gtHH* ch cto <n$* 
9rert$tM *iff® ta^fai^ teF *ft^r cjrtit^« % «tro n; ted 
HrtsrtHK, «t*fo ^f%car=f«t*rhw h% 4nrfare 

*te»i c?Ftf^*i v ’fit ^ ^nt<rc to 1 

tf&s'tcFtfire 4f*r» % Pwvtrti h^*! *tfwlPi hih^ w 1 tftesH- 

CSFtf^ 4ft®.. <Ht*t WdPf ^ «retft W 9 fHH^i *teH qtn I <2tf3F5l- 
f^cnc^ C*ltf®H^ H'tHfoft <33^5 4^ sfTtH *tfiRtd fc'VtsJ 

59 I ^Wc« Hi <FtH } lW?( fs^Rr He® fa-jfs 5^1 fa^Hvft ^CHH 
9 h’£ hi *rtw, te’tt'a draft «itH 

stsfas I # 

TSfi 9 ! f*ra*IH I— 1 1 ft®I«f£«f *KWtHt c-wf 

c<Ffafc® s «w:? *s ; $?i 4 fHf 5 j?rtc ! s srctfs fas Hftft^ 4 %s ar^ =111 
< 1 HrtdtHta, Jifirs fafas ▼finrl ( CFt*t^® % s&H fear 

n^fafefH 4f*i5 9 c*tM *3 ) fe«H «rww ^firc^ c^tfai _ HitH., M« 551 

*rt^8®t$5 9 CrWltOni fltHCl feff 

itjtw* hwj «rt*i ^t»R< *(t?i h%h 1 

sfl^^to^-OFtfae 4)1^5;— 5 Sttetf-OFtfif 

4fo^9 4H> «t<T Ht^fS ^ 4fH5 N 4TO m* 4^ 

tu l Hta '* 9 fa 4H*ft HtH <4W51 ftfaHl ( Aqua regia), TO«I 

M 9 totter* hIh* ^ft c$b qt$ () <si BtHt* m ih\ 

«rtC9f I Hi smt5^ 4^ StHTCH Hf^5 4^f4^ C3FtfiM % 

^hi «tHr$ to, 4«ra ^tui 4^ 

3Tfa* 3R 5tHl TtH | 



CSFtwft I * W 

*tfa (Gold-leaf) ara&l tffad 

<4fas N cqtH *fa*i fed jw Jfl l <$ Wt <iwfe 

cfclfefe^ CHt«ft% Ht 5 ® fe$t fftqjl CSFtfil^ *fw\ 

fed *f 11 oral « dfeojl c3Ftf^5 «iifiw % 4TOI ftfar® 
▼fin «uc<u c j it e ft% ^ c?f»i?i Ren id ^ 

cHt*s N cjFW^c^j arfai <sfa$ i 
« «w «ifw 0 8 vt5f $4 dfoi c?ft^ <4fa$ s «*« <®tn 
®t*i wear f*ifar« ^ftc*i faiB*t > q'tHftretfarra 5?*!-ftRd5 Ht^Orl- 

dfcd-GFtf^ <2f$$ ^ i 


CiFtfah TO* «lt*CTPra J|fta Rfa 5 ® df »fl I fal J[fd5 

ftf®F® ^c*i C^1f?«l v SR?rt^5 s ( Chlorine Monoxide, C1 2 0) 
C^tfa 5 ! ( Chlorine Peroxide, C1 3 0 4 ) srt^ $&t 

fe^nst ** i % Ut*i *rewft artfli* « «ifac®R hitch ftfefe 

^K1 Htl I 

GrtWl\ CHtfH 5 ? ( Chlorates )—cstfil 'e «i%taR vs*m 
*ifd® & jr*i cj?tt^ N hNh* cm* «W® 

tot i triftsHii new qt*® csptnife fnimtfj « &wtt«f 

OFtoifeRcH® *iW?M qHf cq, fe^a sft»i ftfiti *fert »ifkw^ 

Hit 1 ! HTC* I *fWF! «fl« Rfas H5®t5U cstc®^ 

<*?. *i^H hfh« dr, fci qfflfe *ferto *1 cirtc^ w* 
*nfmw{fofo dt m*l fed ’erfaresr^-arte* ffc ^ Rfat<5 

ftat-*prt< (Explosive mixtures) fevfo dl ; HtHt® 
'■ftHtt^ «ft Rj| Jfffc ^Ft^i ^1 Htt¥ I 4$ TOH CjFtdfc 

«w •few nqrm »\ft« Vtfifen fenf^r® ®fert 



wttnt l «tas <& $ *fatsf 

¥1*1 .uroar Vvt ¥*1 ^fas ^ I 

»» *Ktft i—4^ *? -wj «rejmfiwti cjtnfc.'**. 

**¥ <Waj WTf^nil 4*«tt|% ^ Tt*t«f §*t* 5W1 tf'S; wrent 

far w. ffat? ’raft w*a -src^n **%! §e* jwtt® cw ; w 

.« C^ink.**?. "few, fafsi^S ?tul JJ»|*!-C5tfo *ftCT I 

fjsnpt^o (r*fl) st^fa nwil5« 

nf*3 C-Fftnfc *f$H fafas ^farl (Crackers) 

cef^fa aPhpJT^ ¥t«*nN?t <2^-® *ri i cartel 

'fftre «tNtfa^ #*r <2f5^ -nr feviHrc ^ca i 

m »—«m 4=5^ >!*J?fas, JltaltW faat® 

▼fart 4^Sl *t1W? CTt®* 3W5 T* ! C^spSt W'S C*fapi *t*TC Wi 
% 

?fjf? atrl 4 Cf tar Tfasr 35 o 4 *r fcvtst 1 

c?Ft^ «np ‘^af-r f^9jt®t cmr^ <sr*« ®r® w 1 

C^tfK ( Cl 3 0 )—r[fi|art^< sttft&fa* «rafo$n 

*ifas cjFtfin ’tit’t fsrf»Rs ifr* ^Raftv*ni ^/trf^ fevfo ; 

^ *RE*rtt1 *rlCTr fif-fe 3^(1 CS^tfal « <B|faW fcvrt<R 

N * 

wz 1 < 4 ^ ifrpi wpra *ftc*itortJPi <# 1 ^ <*ivb 

Wl 

GFffa*^ •flinty ( C1 2 0 4 )—c-^t^tfJTTT^ omrfol *if?® 

fot rptfsfcffa <jqfas v afn vfari < 2 tnrtl *fwfoc<?r 

Cltfa-lfa ^ ^ fcvt* W I ’Tt^lt^ &1 m$ ^fl 

JPHT-C^tfa fevttra ¥Ol, fct *tVltC*ni *lft3 <2f3® ?R1 I 
< 2 t^T n*rt< ( Oxidising agent) ! 

<3P|^ ^fjp 5 x ( Chloric Acid, HC10 3 )—C^far^ C?FtC5t%H 

' < 

^ C^tM ^fa«I ^ 

^1 «4(^i ^fa^-^srtw ^t«f 1 fci wtJfa >ift« %l 

CiC?FtC^ «n«i <2m^5 TOi I 



(Hypochlorous Acid, HCIO )r~ 

, " i 

frsp #itns «, ^ft £i*t* ^csiftt^ftftf^ #*r 

sftfk nHSit^.srt’w *nHfcvtm*} # tor *ift® ftft® #w 

C3Ftttfc s ( CaClg ) w ^Tftft** VtotQFfol^. CaCI 

(O ci a ) ftftk #11 *t* i 

*tkrt** ajftre* toj crtfti ,*trft «iwi IMr' 
*tfe«tani irt c*f|fetPw^ «a# dlftr? *isrt< 

^*13 ^ i 

ct fitc*rtwrtttA« *ift® vi-Pifirs *t^l& ^ 4 ft® s cqt*t 
*f^c&w^*fa«*ftwrc*fo^4ffo % kvfii wi GrtfK «ntpni 

Sfa 4$ 3rt««8 SIM ’ffttfS «F8®1 «1fc^ I 

«tf*E 4ft 5_ « 5?ttc*ttWt?Pl 4ft® v CIFlft^, *f»W^ * 
nft® ft ft's #ri Wlftf 4ft® ( Perchloric Acid, 
HCIO* ) «i*ft 4*fcl art** <£fs® to i # caw* 
ftft® #n •tfca'fafe «w ? to i c*tf 3 fft^ cartel 
fc*rr jRCTtm ‘5?«t’ s T5s c^tft^^tciFlt^ 9 fft‘t®53 «w 
fc*t*t TOfttWf C*ltW>B^ CjFfaft®,« «lfTOTC *fJTE*1 ftftl #rt *fc? I 
C*tt$tft^ *1tt3F'fC#1 *lft® 4 ft® ftftt® ^%f| 

•ttOFlfi* 4ft® fevfo ** I *ltt?F tft^f 4ft® 4^ 

«W1W *nrt< I 


calft 5 ! (Bromine) 

»ITtffa* ft* Br ; nilRftfo* W* i».»* I 

3&tHf *JW$ „ ( Ballard ) 4^ ^tft^ft TOW 1 

C5tft^ ^piqprtnft «tff«**iwi ,8fW w\ *rft *1 i c*itf«n 
« *tjftwftn\ «ft^ Jlft® ftft® #1 nt^lOBi c4fttl®*tt 
31^1 ® ^f®n* <2t3?^«ni to «tt« ftin qft i .w*rt^ 

fcftjrtfc Hfo* nw «ift* wi cntfctftn cFftt^s *tvF •ndii 

i ■" * 



TO® c’ttkiPra^ TO &1 wfa 

caitfal <$ws %t «ftc* i 

sr&s-TOI-siTOT I—> i <(Pw *l*W sfc® catfi\ 

<2t33 TOC3 <2N»13: fe$f<l 8T«|-fSlfatS tffa 4 ! *R VfSwl 

cnifetProj croftTO<rf=rt^TOtw W «i«?i wi 

«TCft8 TOtl ( Mother-liquor ) c^tf 5 !^ CTOt§3 *fotl TO I 

d&tfro. cTOftas? TO® 's feat 

«Pt® % <TO TOfl feTO «stnrW ^f%c*i caitPK *ro< TOtTO cstTO 
«rftw; to si vntwr TOt iff? wf 3*»itTO TO1 to i 

2KBr+2H ? S0 2 + MnO, = K 2 S0 4 +MnS0 4 + 2 H. i O+ 2 Br 

*tlt*l i—n’fSt ’fisf nh nw cntetfai^, crofts, TOffi«r.®ft- 
«i9i?5, <3 ©tr 4 fas, dive? Was *fasi fcro aren’t ®fro 

carfax *iroci W? ?? i ^te^ro 55 <a*!3 ^ ^rwHKijff fcfat roi to 
’fto; srca* «h? 35 w-wn mi faRfasjis Ji? 5 t m toi crow* wij «wt 
*?ftc*r wtfSiiaii ^fan fcisi-JKwtci sscroTOtro roi TOfl aft® *3w \ 
* I W CTO C3fTOC3* 3fTO CStfto N (TO TOpfcartfci TOi 
tfew w *tol *tef i TO fe^tcs TO TO*l sitcTO* ‘TOot 
«tft^feTO arc fe*rm «tf*iw *tw i 

3 5f^ 9 t 'Q <{■*} I —C^tf*^ f*t« 33TC< 3*»T *w< 'Q «f»l 
«WI TO* 3 fit I ^1 W 3T’f-TO'to *td TO*t3 W, <sm 
TOWt 1%*I TOt f*f<3 *7f | fcto «ff TOt^ feat, 
WtTO fatiwi TOs TO TO-Wrt « TOti TO- 
nw rot* fe*tf^3 *$ <« to-to TO *rtn TO «ttt* i 
t*\ *TO »irRtC*l m *3 I TOT TO TOW TO*t 

*tfl { f3 ^t* ^Pift catf^ cTOto toj arcnn Jtfti ^^cat uPrs n j 
fe^^TO «tttv ’TfJwi fe^i »iTOr ’ltd ^^3 *itnt *n t catt% 

®rd *itTO nfiwtn an*N i «tt^t nft® Hi ntror f*if»i3 

^tt tactffrlf CTOt^^tW.dtr^ <2t«3 TO I a c^t^f CTOt^OT? 



stfert cstfH 'sirt^cqN csrtfot W *rc* <w arM&l 

*ite hi ireH< «ctsi i £i®i cartfax ^$h wtfta 

i e>t®>rftira zUi'tt HfoscaitfHH Hi 

h< «rtH«i h^h i 

fftQFtcatft^ <i|f*T5 s ( Hydrobromic Acid, HBr ) — 0 
C5tf^ v a ffeutwwni fWH <$$ artH* hh, f%i «aft ^ *lfetf. 

Tj^car r*rf^T5 hh Hi i c’tt^ffn^ Hi cntf^ GHlfeftrafe Hfc® 

<flfXs N faftt® *f*n fe*M«rwM <ar*w, ^*w 

hh i hshish cntfl® C3[tf^ ««r*i ^car ftf**® h^hI Hint® 

HttHto C5t*lft 0^ <3^5 ^ I 

H<Cfa ®lt*I s I «ftl Ht^HWJ &1 Ci^S- 

h< «jhWw HWHt&H hh i ^?1 «rc*i 'HfaiH artfhi j fifa® 
n\w &ww\ &ji i gtHH* chchh nfc® tHfa® 

sfcrt CHtHt^HtHH* dlft* eferSHTO; C^TftVl Ht|H CatHl^S, 

*r» hsh *tfwtrt hihs® h^hi fett* \ 

r 

csttftH c3tf*P5 4f*rs 0 ffa*ttratH*i «af^ <3^ **Ih 
aftHH*« (2t^T5 ^1 ; Ht^HJ 'SW Wfttffolfe ftw 

Hf<* hi i 

*tfc*ttC3tHH ^fXs ( NaHBrO) #3 c^tf^X 
ntH* HH*i fevft hh I fcfa fftH«l Jjjat ^hhI ( Urea ) *lffctH Hfe 
HJH<f® H^rl Hire 1 

TO*t fHHtf 4 ! I «chIh chw^c®* Jiff® fear jp{Pffefii^ -ft®.« HitHtflH. 

<5$ fif*i® ®ftif fe®M «itt *fti*i eartPni toh< HHiM fM® W » 


®rfc«fH( Iodine) 

Htwf®* fti 1; *ttwt*rfiRf ®*h w*t 
^Ht^tHTtt. <2tff® feWI «tt$ H^Hl HtH HI 1 

(^tfHCH^r f ti ^1 cHtfs^x fei^fe *1^ fnfn® #1 «row ’fpw 



a*mR-*33T I 

TOT ’TO •fft’TH'l I ftfi <2ft«TC"t 

srftd?!? «i? c*it»l ca *m ( 2 tt^ 3 sal ata, wjt 
« r&$ss$ sitw *tfc«fksni CTtftRf artw; *»pi oftPrv 

tffrtci efws ^ai i jus-wfa 43* 

.sW* ( Sea-weed ) 3^3 ^ 3 f < 2 f§* *ffaltrt <*tt$ 3«3l 3t3 I 
v K m a?«t3 <pfft5i's 1 ? a*a$; int a^fara «■* wn catfca^ wftwft* 
srTO '5jt^«f®wa 435 ft caTO fauata atca* i 4^ catftfa* *t«rH 
sra ga aTO ^ gratf ^3 a^fa^faa! 4fjFs caN 3%*! 
^■ttM?i 3»ret^s 4*fe sta*ifT$ «i5rfw 913*1 fafifc 3 ^ aft 43? 

C3tffea^ 3TO 333 3t3l ^tfall 43 4 .3 3^31 tUS \ 4^1*1 
% 4fa® f^f-t® 4^ 3t33c^ TO *f?m ^?t3 *TO 3Tt5flt^5f ^'%- 
'W&3 C3t3 3 5 f33l 3t3t3 &St<t <2ft3t3 ffaW 4^8^ C3^%C<3 
3Hf?tCl 33 I &gs 3tTO *ft ! 53 ^%«1 ^3l 3>333< 3^3 
^TOta •rft'Sto 3f33^ 33 I 

2 NaI + 2H 2 S0 4 + Mn0 2 =Na 2 SO.,+MnS0 4 +2H 2 0 + 2 l 

>« 3*133 I—4'*5t *35^3 3WI C3tftftaa ^eSt^®, §3 "a^ftfcfap 
4ft®, e ajftrNIs ®te-«raft®. 4*ra ftftrs 4*?l a? affsaa 3 : 35 ? 

ftftf 3t3l ^ 3® *5335 ^3f3 mM *3 43“ 3OT3 *m *3 1^53 flfI3 
4¥?1 33 Clfswre 3:31 313 I «^sf®^ C3«^3Pf3 a^tafC* m C3t®C33 3111 
ettft a*®: fctsj a«3tc3 flat* ^tala at33 afaca 1 

^ 3 i*f 'Q 3*$ I —' B Tlt sfH ^33t3 -W*\ VTffiYS 5 3^3 *Hrttf I 

^31 STW» 33 43? '$33'tC9f &31 3^5 C3^3C<3 

^3 ^33^ 3^31 3fta* I 33 s ? *t*MlfflOT* ^*1 C3«%3C<3 

^3 53 1 4tt«faa ®rC*I 3t3tsr *tf33tC3 Sf3%3 r^I ^3Ht3, 

CFtC3ThF^,* *\$\ ^5t^-»TO^O ^ C3t5tf333. 

«f»l-fjrfej^ 3t3C3 4f% 33^ ^3 3^31 <TO I CftC3l3^' 31 
^-39I¥1^5 ^3 3^^ Staa ^3f3 C33S% 3< 3t3*1 

vn \ 



■ i. 

«t$fo tar«ft citfas 3 * 1 , * 

*i c^fin nortw «w« m'TOtcm ftrft<s i*«i *iftote* 

5»nl» m 

i«*rft«t c*®-TO ( Starch) torc< <rbt*l to t 
«* itow t—wft nift^nron to nftnti crs-ntw (to ifliW toi it 
iWffc 5ftw$ sfro) tow »rft* ft fare *ftm «torw >ff|p! cfB-mctjr 
artil to % i*ci t •*$ artvi "ita* ▼finrl totfre 'to'sftm arm «ifi 
tot*< *m< «i«cr i ciurti * ^aftpra ft«ti 4tircf *w‘< fcvfti v i 
en i a-mc?nr yfti «r$t? itfro mwtti torc< itii to it t 

TO^vtrotv vfa «rt^«^sn utTOr 
ci*-itrai arm* fci* cm f3wn <a»m to *n, citfat* 

«f«3: GFtft^witfct^ciftt *ffcTtl nft'sj^c? 35 ? **, TO 1 

cis-^ara artu at* *f5rw tot tornf mi to i 

>*• *tft*i i—TOSt nitoftcn ctotPm *m ifcrt *fttw 

csrtfin, *totx eiti *fici n*«<to k> *m$l wf <tw ^ftcrt 

w Sites cuMitcn arm ciw *ffci «tj:to» 'fairf-w* «w« iS»r t 
T*1 ftomi I—> » cnwftn arm ifS*^ witc* tor?*f <<w to i 
itS«$tSt®« artiei TOis: cyfftm arm cit*f *ft*l to CfVjtnrf tm <TO 
*ftt®t *t fanrt fr*tfr§ if t 

< t 'atSreftcsni imfl ift» ortctWI.it TOfy attoipMto. cift *fiii 
^f%xn fcfi ciato< im *fNt ^rcrct ft* vt i tlitcfc 

$S ** ft^crtfti, rw Tops n i 
*t «cTOnft^»ar*fts„8 

ftfS»« fflffi Sitn *Ktw ▼ftw ff RtrfftCf* <JW5I Mt 

* 

* t to auto cn, aft, «tft«afttt5» »twt ftwttotSto Rt,t 

*fm %*\ V; tft TOtftttw TOto i 

* i ^ftwttav itW>» arftl Rft' 'fftwt iftarW c*i«. 



« « - ft- .4 -Ju i f, j ^ S, (li 4i||>Liiiii VX.3.*.. &, i i. ..i^... . .A\i rfJk... a», ._ 

i ^tfaSlfrat arfati WF®Tif cam¥ro* arm <w *niw <wfcwit 
wWlf Wsww, fi i w cWtWfll WSw, tf wfttflE csrtiWw 
JlWWlWl't 

ttfcfsnsf^ ( Hydriodic Acid, HI)— 

i 4 I iji ^^--- ■* -,_ I A Ji^kaM MU MM t 

i^vfcttwW# f*w»r® i 

. c*f w* <af>rc«* »ift® ^ ?$$?*- 

1%^** } f^r* a>r^ 

^‘fftrift, Hr* *tft« «rtHfH fflSt® «nt* i d*rff$® 

**i ^far® *fHi ^ Hw »l!drfWt < 4 $ srf^p 
*Hi «ttw j «*r»i *fttfif 

<*l<re®s w£rs*{ Hnsi f?f, *toiHl*»i ’fvOTtwt rft- 

tjptH 'S 4 f*rc® fatal *Hi nv 9 , 4 «tl— 

P-h 5 I+ 4 H 8 0 = 5HI+H 8 P0 4 

, i-itffliiffc! 4 f^ N ^ tffft «mn j *i$ 

s^at"frf c*®^ tj^r^tss *ffa«t® «i Hi w«& aw an*fa i 
c*w* *tt» fafar® Hw aft* c^fa* «ft® ff-i 

dW&tft®)® <2jftf*% H«f 4 * Hi ‘faftaftT'S 
atwwitm® aiwsj® assi art* i 

afHf® 5 !! Jlfaro^ ( Iodic Acid, HI63 )— afHfH.Hf 
aifaw* *ifa® fafar® Hw 4^ artw <*ta® ^ i Ut 

c»t#tr*n^ «n^-e«t^w *tfcs citfrl- 
flt*C WV W *&F 8 ft 1 4 ^» v CHfwf 

«rtsTtw wf 1 ^ «f« Hi «rtt* 1 ifK»wfiwr 

JdfejLL ./V, .j, A «V . v . .4_. ^ *%i*d+ ^ - 

^rf^TPc ‘fiW, nt? j nWf Iff? w 

c<®nt«R» trti cm ®f«*i Hi «ftn*i *ar i 



I • 

(Fiaofin* > 

itotQt*H m>*i 

y^fK »i#n 3**f*fo *m ¥Ft»^ 

mx In nw* m «rt¥ *«n ft* i c*y**flw>) 

3ft* *mc« In (tfitwi * ^fffapra Jiff* ^nt 
yci » J nra ffc¥ <*| nfHittff 

*RWfor W® ffesyty^flf tffHw.flw *f*p? *fifi 
lj»tf*ti >i*f fliftf f i 

y^fih^^tvw c*<m Ttfffo «m*f i «tti nw « 

Wttfi* n«rtc<f nfls In wi ft fa* ft, <*** 

*lft * ftfa* f|f 1 C*ft Cftftpf Sf®* ?Cf f 1 I ft<gf |*fo 

l$1 fa-& Cf to fiRl <51*4* *tf, ^|ars +}8*^ fafsfa nM <n| 

’nt’l «kfs yfiwti «r® to* ft i . v nltgrartint *iff* 

Ww *ln n|c®tjiv»fiPc 4 ft* N *to* f* «t®* ^ 

faf’Pttfj ff»| ^f%s?tc«| *TO* ff I . 

StlcpTS^ff^ v$ftre N ( Hydrofluoric Acid, HF )— 
^rfaprot y^wnlroi *rff* l«t <ufa* x ftfe* 

sftfft ’ffaw f fltgfta^ft^ «9fa* v *rft* ftf fMf* ft, 

f«t 1 — 

CaF a +H a S 0 4 - CaS 0 4 + 3HF 

oil stffijra JH"*tc4 *tt? wto fs *fan stiffen ftftf* 

TO In m<$ «Jif*® fin to 1 

wt «*r$r 1—^ *to « «t# «**-*tf%fa«i-TO» 

f’WtC’ff *fff<5 ?[ft* f|o»! 'ftf-’Wf <mtf ft, t£3ff ^ 

ait^trtcsr <&n ®n Ift® f «i| arftm < 4 fft <r* <f| < 3 , fits* 

*ift* fit* *t* to *it$ nr j <*w® -In *\m fenot fafamr, 

wt* fi w» TOff® fin ft^i ^ . 



to a tfwti W§ *M\- 

y^fif 45 fs s w**;*ii v\m ^*W'fiiPft« lamto 

■ -oilwBr ftn toe* , *rfi i s *rm*i', ttn oft 

csf 1 ^: -*\m fc*t* il^rhrs fww 

avj«% 4ft $, ’Tito* *w trtw *ftpf «wi %ffa gf?i 

f fctftnfl ■ ffai « c* itw %ft5, c*ft wk 

■ <£& arm *Rtfii«f ■ <wr <*tra *$ i *rs ?w vftwr fc*ra 

*■c*fa $ft*t c*ftw *m *t f5*«ft srtfc c*ttfas tiita, erfl 

% 

i 

i(fcrc*t to aw ^torc atfa 

■ *rta tost* 4if3wn>itEf fgft« sfrn <rtrc i 


M i 



^ 1 

■* (Sulphur ) 

*itif{%▼ is? s j nhwMft* ’*n '»*.•* i 
w «pw «mrt* «n ( f« ^ «tfiwtw <srt# wi ntw i 

fafMt *rtnw frfini Efim'S |?i <3g* nfiw 'tifam 
cwi m i twtffal «A »r*«i tN afrre *i«te *fwi fan f%* 
MU* ft*?# CSftt *£3 I <fl'51J$ta W *OT¥tOT *1^5 »lf*5 ftfsHS 

& *r»»i «rt$? mrt ^-*tuS *k *; cate, ^ * 

»rr^ a*t?t^s x *c*w *f«r* afatfti af*ra aw 
atW n.m\ tfo i W, ftRnf «rt$ « afacwura aft* ftf®T5 ^ 
a*pan> ate* c«ftf*tc*a ^t?tm ’jfafte « «rt*s ac«o $ w > 

W*F§ *1 fa*te. ( Gypsum ), «f«t^ a^UFiy ai «f&"*rte 
( Heavy spar ), cm^ *ac*]> *t#5 «t fa* *Fp?§ f*c*fo 

^C*fJ <2Wa I 

*NW, C«R <2T?f% S£l-*f?tU*fr 

afro W*r8 ^1 ■as *tfartc«i 'ercftfc i *tcifo ftfir ^c« ca 

aria. fate *s, ^fa^ <nn\ 

CQ\ ata* *ftiC** $fcl Ctlfa* f?ra^ atw; ^ $$ aitta? 
f*mw w fcvta « W s&sri ^rftttir-f’tf^i afiwtw «wftefo *wi i 
stW-Wi £t*tT®Tt i—’tf* *m ^tott-faffo fa*^ (Stupf 
a^ffte *?, wr w *»t» awK &?te ate® fsitete 
ate* t ^ a*a *wW *tef *teate fates a^c** ®ta<sfa §^1- 
*tte ar*ttrtw atefteal §?te afttstwt *sica «rte® ^tec® ?? 

ct 'sismca 4twt sit ntta i *ttg fwtut 

: *faw §3t*l wft* srk** 

‘tm m *&i f^r ntai awi w i ^ti «tc^m 
*w v% «n afim ^ 'iwww sjw 



(c^n *t«i* ’fJtc’I ** «Ht 

<«^vcn to* *fc ton fti » 

to* fato tot* iM-TOffC* C5t*lt$ *f*Hl *tC3 W I 

?*<rt*t* sf%*i *1 c*ita ftffa *ttcw wo ’Wf *tf«W starts 

*%* *t"*tt*tc* *if**t* ton Jiftfd Ttf 5 ^ 

•TftoWi *t9t*w n* w ?|c^ c«r 9*tc* ** ?< «cn *f** w i 
am: tow ten ««t*f* *tn m i <wi tent* 

ttc* ?tf*rat *&<?* *f*e* *ifa ?Tfc^ *tf« ( Roll Sulphur) 

<Sff$ to f >!S*tH to* to «rf*ftto *t®rta ftaffa ton *tw i 

**i*f « **ti i~W tofafatf* '3^<2H e i toft i ^*°C *t*t- 
KtaitW t0 ^ !S3®lT*tt* *tf*to to «W *ft- 

nwtw 9ft? <rfti *c* i *••* tore *«*°c *t*Mrtait* 

te*3 tot* ten 4* 9ft? vr ct, •trt fa*** ^flW'« to* 

tottof n i totctotf ^ft-nato ten 'BW 9 
«tt$ nr urct 88b>°C 4 *15*1 *f*arfa< *tref fttto nr l 

St* toco's fafto ?n ( Allotropic forms ) arftcs 

*rt«*i 9itf 1 *fiRtw c* to* wftfc *e*,^tn to-c*f*i- 
ftftfc ( Rhombic octahedra ) t *t#^ ^tt-*l®pFttc5 

Hr* at* *ft*i *ft^w nftol fire* * 1 *^ tefpi 

*f* *«* *g-c*t*!-fafrl irfaft *t*tc* ton to* i 

(Crucible) *w to*t* 3**ftol to»s*fic®!-m ten ^fF*t*tt* *ftl 

• • 

(Needle-shaped crystals) ttftn *t* l tott 9f*e*<r f*% *r*tfW | 
to* test*t nntwt mtn «?hto *e«i nf»w wm *|* 

c*tto ^f**t** ftc®* *t*t* *W *c*, t*ft* twt* 

y^fX ( Plastic sulphur ) t nK** *f*ft** I 

t*i ftiwi «R*t* yTfVt* *d* « *sr-«r*i 

m - 

* 1 ^^*f ^V9 <fa**f*t*i 



«tf% ^sf srt=ft^r *?ftsi eft; '■tftprft! w 

( Flowers of sulphur) art* i 

5f<p? pff^ *f<rttf} effws* 5 ^toa< f*W1 ftSt* arftW 
3#^ «ttt^, <4 a* efts ftf*|S 

ee^ ew *r*irat«(^ ’titn fcvitw 

vva\ ' 

w em w^hr j tprt-at* ■ «wi ^Nw fcn etet* eftetw aw 

*51 I et*W '&!** W a*W$ 

*i?< <tw i 

srtw fe*t*t ewitwf ftfat <rt^» efts faftr® afcei 4 a^e at^r 
3Tt*r¥ dtfaf < 2 t$s toi arft el c°t>?:^?! aftfc WW* 
ftftrs *%i &6t*t ercat* ^ftce fca* *rr§ewr fwf 
a*t?t^s s v i aft* c*ik** erfaH, 

(Iron Pyrites, FeS 2 ) a?t* i 

*ftt$ti*e'ip W «lftw i 

?Wf sftagUwtaa efts fete 5 ® *frl ca sftfcl celftf 5 ? (Sfas eta, 
ssrw a^fatewfrs^fttistwra, «tek i 

^jlt5ptw«i( H s S )— «F 5 jft* sta-etaft 
iftten efttgtw^ ^eftjs *§te &»ta ftfti$ *^*1 <*& ’fit 3 ! 
fcaetee ecu t efsa* aft* «w aw 
<5* $$[ afte i w-a^ ertftft 5 ? •wH’ ( caaa ft* totft) 
eftca «mt fcatte *% eftt* <*& *fjta&vis**i ^saisfo etttt*- 
ftft-^ws ertora ewe fct 'aaftft eta» 

4%t9*i w*M~( M ce ceft at** e^ftt^a efts «rc- 
’ftfts eefMsftpf ei <afts v ftfes eftw ^ 

^*ttr ** i esatsa «w, ewi, eft* «tfte *%t$ «t 

eite <m$ *fcrt atce, W— 



x.'&s i 

FeS+H a S0 4 **> FeSO* + HgS 

>»« *tfW 1—<«*St ( IS fa, * ) *lw«f «(tni 4 aiftat 

*m <«t) atai sFn-fafars <af?w. wtu stfat at* ■, a*[- 



•» fa i 


f¥$W&® % tft{Star*l Ht*l fafa *$*1 4*5! *tea»l (1) 1W m *1< 
catswa (a) aw sfl 5 ® cate ^ai 4*t?l ft-a* *t5a* (5) atai aw 
4 *$ ?*a ntcaa (?) aw *tia«t ¥«*: «tc«i sra ?^ai a*if*&fiNfa, af&stracai 

arm «n« ?fiw i 

*F[fa&arcfc^ stlc^tw 1 ! antcra «rf*tnr *m ^c»i fop- 
«r*i--*l< fw< «twnr sjw <iwr ^utfw *», *ta<i %5*i wot fci 
sa«fa i 

0) 4$s(fa sfos'tefrf** <$Pre^ ftfaw *%?! 

*fk*t far»* <trt^ <2Tt3 arc i 

« aHi i—^ «(?« <• *t5l foraa $t* $*%- 

f* s faa ^fec^t 4t s^v ifrt^fevnr *31 «tfa* Ftwta 

#?»i «rffa fawt *ita i arc»i ^1 aptfhr i 
fftajtwni «nt»r ai vr-fifSw jfrw cmw- 

Irffev *tfil5tnf (Reagent) *c*f »rf«1 arcs® #ri ««riw i arareft 

*t$n c^PKvr aft® $*i ftPi* den <rtfwor f®*r fa* nt«fa 

fVi a'fs’t? at$* ca\f*tm fc*rt ^i 
ftfir* f®ai <2mfa *n *ri i 4^rc*f a"®*aaf*t eft ^ 

arai vntnf at? *«t at*, fafro 

« 

&i «rfM «tcit*tffa nfa&ta* i 





>s* «fHvi4K *itw, vtcs'fsa. visits, 18 * 1 . s]l's,fsss, w)s, fa? ?}1*t 
fm^ « cstUfsn sfjs arcsjaSs cats cstfiiv w*i as aftsi *v *v$ &K 
arcs ^sa *fasi sts, *tcs sw atsclt vs Sfsslci sttcstotfav vf*!^ fsf#? 
vfiwi ssifafccitfto, sltrojcsi^ csts vs \ sis« stacss ?*s4, vtcs'fsa, fl5*i 
« sjl's x fs«sa sfoatsS vsc Jiftsfss vsvtcs^ sc<« shaft's,vs:? sttsfvi 
cats, fa?.,, aitsfsss si cqfttfsscss cs\ftca cs<ts sfaa^s ft stcs si i sfire 
cvte, fa?, «?f? vvsv'Sfa st^s cs\fsv sitestOFtfinf difs®, fsfiw *t*1 s*tf?t- * 
cacS®, sites teas s:este4 cats *nri4 vs:? vcs vi, fa 5 ® 4$ ws st^s csVfaca 
vislfsflests vfssisea h 2 s cats vfses fsfasse4*waft's, vs:? si i fast 

^ifctfSSS, CSfaS^. IS^S. VltCTtfJIVV,. CStfesS 'B'jf'® VVS Sl$S 

cslftcasttrotcftfas >efs5,si vcstfsai ses,w ??w« h 2 S sustes cats *tst< 
vss? ?s si i vt«s h 2 s sics its st^ssscs ss*va stcv *j«ra vsi sts i 
s^fs^cstfrs.. wttf *twM, «rte* m t «i»ra stfc 

«# srn *t< cst^s mi fhrfmv #c*i Mtfas $?, fa* 
c?t§c*ts ^ sfrfa «rtw i ®sftst3 ws >i*ppi sfcsnnfa,« 

iSt^S SS 1 

fwi«c^*tj ftftis stsifl snfa&st^ tttcgtc®?^ sv»H Sfts 

fS9S< sftS 5 ! vcs i «# s&ipr CVtS fall sit I 

Sttt§1WWS Sftv S 9 ^ 'St^-'VSRt^'B <SlVfar5 
#E*1 ’tSiV fforftcft ’J^ #91 *lff5 I 

??8*t fssi<1«| I ws. cs>fscas atses sv/afecacfc®. sitcsieas csl? afsev 
3»s4 css, ss,stt«, vs:? ?a i 

vfvcvsiv stva-csffsa i 

sf^v « vif%^ fsfv's #nt jpjwi vfe*nn^ (S0 2 ) uist 

(so 3 ) <«vb vm i 

( Sulphur di-oxide, S0 2 )—■sffv, sll 

si sc?! ns; s^c»i ss i «itcss f^fss stirs 

#rs # stun «agr ’ffsstcs ssi aiisss *#stl6i^ 

SftSV sf?iV-sl5 < « C»f1css CStf^lS* #C5f« # ?t«t^ ^s«1^ #st «ttcv J 



£Wt# \—{ > ) *n?TtW «WtV « &5t JpJ- 

owfiw ?pfasi ^Bt*i «mrw *fti ^ Mrt*\ %vrtv* 

<Wl1 ^t5“ 


Cu + 2H 9 S0 4 «S0 2 + CuS0 4 + 2H 2 0 

(*) CT C*t* *1 SSfttl CtfaftCfftfif 

<D^5 v c*it’t ^f%c®i nil *m*i ^ t 

'e H *nt»i vjsr, ^<€ft 'e 

$<it ; ^1 «ICT ^ «W OFtfiPfo 3ft 

stw i , ftft « cw TOtfa ortfvi, *rvfo*ra ^ *fcn 

^ft tfm\ C?Ftftt*ft *lf?We wf?i ^-<5rhi^5 s fetffvtt* 
(Bleach) ’pfa^ft ?>^ | ts>1 *t6s*-fiwft^ ( Antiseptic ); 

sit?Ji «Tff% w »afc 9tjtn *1 ^sft atvi ^c«it 3fv« H* *ifwi 
-jfe ^1 Hft sti I at’fl <21#® WFW 3*1 ■'flferal 

aft’F ftfars *fe®i ^5t f «?t$ft «ft«R f^<nfa^5 55 1 ?st sft'<p 31 wts 
*lTt*\ ^ I 

-flltn. »ltcfftv (SW* 3jfV3 5ft « <5{*13ftlfa C*ttft^ 

(Disinfectant) « l <n^ v§t*f» *iftcil3 a?S *^3 W^«?1 

*iftt«i1 vs ^ft=a1 fe«nsrftift « 1 

5tJt*l <£if^ v (Sulp.huious Acid) 

Iftv «W5 ?3 ; C3W3 Vprt^ 

( Sulphite) siftv CTlftv fcvtPra *K3 I fa3ftl*ft ftf*re 

<siOT* VTCS 4fW5Z C*flfi5V( *I»pPt$t> f? I C? 

*lfV5 *t^Stt?Ftft^ *1 <£|fV5 v c^N vftw 

* 

taMHRP *& ; fct wt^, c^fttvsi 

<£i*fci *$m 1 vppttrift at^«i *tt*jwwi>. 

aft*i CTftt vfirai im fv^ tfftt 

aft«t5i fNi *ft i 



—*«°C ®1^-^$® N ®3»rW* «it*l j f*5 

sr*t jmft’t n** ®t*f- ? rfsitc®'s tal ®wfai1 «W m i 5tt*to 
« "srailW ^CT fa «Wt<I *|f*«|® W t 

wn ®tt-<5wr^ «Rtf® «rtf^9i «if® % 9trfr»nf «rf^ta 

Tto ; <Ml*i t£l'$ ^X5I ^Vttff® w <3 fa* ’if? 1 ® «TO faf®t® 
<ftfoc*l ®W *W fall affsnil *t* I 

*P[¥?[ ®tfawilfa. ?ntn tfsjfr®: <$ffa <2tw® *ffa* 

ftfa® *m® W I 

* 1 ?^ ^fa®nHtfa (Sulphur tri-oxide, S0 3 )— 

®t^* , 5H0Tfa 'stfacSW* *if$® fafa® £ W Jtl, 4? 

^fft^'Q uj*reaj c®lt%®t®3 ?}itfa( «rr$-gfa (Spongy 

Platinum) ffal <2t*tfs® fa*1 fafa® fa 3?fa 

sfa® *£* <$*? *1®*! fa^ fa ctS’K fcf 1 ^fs**t* ’SipPtOl 
*Tt=f1 ^tt* i fa «rc»ra *ife® fatal® fa»i faVSffa 4»l®, «fa® W ; 
fa—S0 8 tH 2 0 = H 2 50 4 

*fa%S§ffa v<|ffa N (Sulphuric acid, H 3 S0 4 )—*ffa 

®tfaratfa s *ifs® fafa® w Jdj ®*tfaf 

'Q 4f*l£®3 *lfa® ^ ’flt r ( <*WfiW S$C5f fa sfa* *£ lafavg^ 

fa® fa«i vfiral **ttc® *lf*«i® ■ s$ <w *tc* 

mm *ifa® fafai® fai 4fa® % sts® ^c*, ^«*tt—^ 

(>) 3S0^ + 2H 9 0+aHN0 8 = 3 H a S0 4 + 2N0 

(O 2NO+O a -2NO a 

(*) N0 8 +S0 9 + H a O-H a S0 4 + NO 

<4^ <2|f®ffa* Cfa *t^S®f^ CT, <4falTO* »TC* 

»ror sn^tw^. ®fc'*naifa„ ( no ) ?trtn fans fats i «<& 

nrfcn* H 4^ c* fa *t*-f*f«l® fan nt* fa® m* *fa*t 

S 

nt^tca^ <$& *fa® ( NOj )nfa«t® w <W 

j\f?® ^ <i?«6 fkfm ^ «tf®f^^(1) < ®ifiiw s i wW 



^tt?F ififtfo ^Ot; I ^t^rerfcs.. 8TC11 

# 

ifift <S?wi fifaw ufafcfa^ 4facs ifvft ** i m^arai 

« 1ft 1WJ 4faft N 4ft® *1, ®W1J 1t^ 4K11 1«falTl 

ih^I itw i 4^1 4*^ ifawfi srf^jS 1 f 4fi^ #35 

Htlttft «lfalt ifilt 4 ! Ilfa^fo? 4fa®^ &m5 ill 
' ifoft Itlfl I ;. ' 

Htfa^fiSf 4ft®, faiftttfj i$i iftitw itHft *3 j 4^ 
ci 4t«ft^fac® 4f vn* tfjji ifaift*i 4ft® ^fi itc^F, ®ftt ft nr 
if<® ^11 

ctws*) mft i-^iw, *n$n$to. (Fes 2 ) to* w\i « 

lift faftl® lfsft-*|?|tf Clftftftfo ®ntw 13 
®t^ ;< ®fttt®, Itft’sft® *11 51 I <ffr Utn %11 ift itH ^tfS 4«?Sl 

V* ^ hit swraifei 3ft 51 1 citStfti^ «tar i*iftpt- 
faf 4 ft®, '*mw Ifcas 41^ fatal® isfiit ^®t 1 afcitl isfaci ^tt- 

f8^ 4ft®, iftTftfti ft*s si; ^st® <S> 3fatfs fwu iiHwtti 
t&iI «itrc 1 <srfa 41 s ?! itw api ^ 1^1 31 -lftft n itil 

$S HU 4im *1t&® ** 41? ®fc-*ftfa®, irtcn iw 
HI Iti-SHlS® t®» HU 4tC<1 *1t1 ?1 I 3llt^® ^S 

<if®f*il ^itc? m< istsi iw it*rttf*ft nfwi ^ifi® 

*toll Htfttfaft 4ft®, 4ft® SI 41? ®1WP1 31-fiftf® S$1t 

ifa»® si 1 sishu ®t^-'"ftte®,it^5u 4fac®i if*! s^c® ^ftt- 

m\ ats*l ifin isftntfa-'sw^:® ift«t® si 41? 4fH®i 

itic* ir^cttc^ ®t^-«iittc® ict 1 i»ft^ 

ift« fa fa® ftan iifa^fa^ 4fa® % 4ft® ->m \ 

’®1^-'«ftt^'3 s Its ^rafa «S1 I tfatoifa 

" « 

ifm ^ 4i? ^ 14 %^; <sf*p? isfait •fr 
'Sftt^S5^ *£R!tt 4fal® ifaH® 

4Ncl '3Rt1* 1^fa=5fl^ 4fH5 v 4ft® 'Slew lfa»® « I 



Ifa f^f^rs *?*! 3fatf® ^ ors*it*t wffl* «rf^Tc?r 

mi <*& mtl» *m«fa> cs*t* fofetsfl (Chamber 

Crystals) to i ^1 vkkto »ift« ftfas $f\ »i*^f^f 4^ 
«srr^lt^^-'srart^s^rf'i *m ^ i 

uft (ttnrtlra cm*t *i«|f^fiRf 4*rs s 'a m^trsf^ 

•ST^g ^Rt n f53 orfroi «fci *RCSf CtflflfoJ ^ i 

>« *t#W t—(M ftn, V) 4*fo ^ ; 8?t ftaffK 4^M%f*tfHl 

VI I Wt*Ftf<5 ^St*®* *tSf*lt (It, 5, 9) fw8l f(C6l 13P-«W 

«t, f itv ® 5 ta Jtfas : fsf*nt ««f fga S^v *ttt*. OTn fvit wit 
V?, atcvt 'tie? i j 9? ^«. =9t5 <£*M!t (^) <jc^t!s s Jftnrjs ■jf ^f«wt xw 
#ftw i 

(if) steefcit 4f»t®., (sj c® c*ttStf»nR ’rf$6|5, * 

*M wfVfcfiw 4 V (») w w *tfa«t fwtfft®* i®t*t attbt 

*fsc»i «wrtt *$c® 4f»i®. mtn. fvftrtl ?«« 4fai®» vn. 

4V fa«l-V"J 5** «Ff5f^ (9) HWJ TO1 4V «K1» 4«® 

fafa® n* jV&fir®, 4f»t® % fcvttw i 



n fi* i 

^*rm« '*fo$ ^frot nft\5 *tf*«tt«j 

fafete «ttw ^f*wt <aMTO 




e 3PI'ftR* 5 |3} I 

'STC’WF® H 39, 1CT 9l Ttb‘ «tTC9 fe«t*f 

w 9* 9*%l *ten fcaj api^^fw <4ft® v 39 i 
fct f^wi } ^nt *rf3« fw*ffircti 'srtfrftf •wt* frfati> 
«rtre 9fart ^ 3fet3< c*Ht9 i 4^ cnta, ^tPilfat 

< 2 Fffe ’sm *wt^8 ^u *rf99tci ^3t9 ^f3$ ftfat's «rtre; 
fcitn >RCTtrt cswt ’ffirat c^ *i^»i *wt«f ^firai «ftw from 
jp|f^f99E «uf»rs, «ws 39 t 

^iWf« &u <4fa\ «riw *r vfiiw *rt9t 

9t9 Sfl, 9Ft9l &SJ 3R 39 I 9fa 5$ **[f*fcf9^ 

«*iPlro % 39 «itre, «W 3&*i m cqro c^tf cro. 
’pp^'W 3^91 ^31 $9 i 

'e 9*0 |—Pm &st 9< a sftfofN 

<S3t Iwn ®t9 5tt5 *W< I fcl q*\ wwl -if 93«| ®tft ^S9ft 
am-*j4 *tto9 <Bmn «rai Efface ®?CT9 3k5 fas 39 i «?ot 9 ^3t9 

*m wpinfr* "rfaft if* *itG5;$!roi mrn f^i«a«^ifw 

&5t*t ^«nftR *pfoal fafa® 39 C9, ’Ttaft ^ts ftfa^s '®tc^ 

stffa; 5 ?! wtfircl 9t$9t* 49? 3t9«t f^ s vt^5l *fa « 93tf«rre *ffe9t9 

*f8t^1 » 4$ 4f>ltfB9 >Tf%NS Sf®1 Jjt99tw foftf® 9*9l ^f5 4 i 

«*nro 4fas, «Fts ntcs 5tPrai ^3t9 fc*n w& ^ca 

m 5tf»l9l 9 5 T6*f'« ffol 9?f9C5| &5C9 93CS? fiflr® 39 I , 

®CT9 9fc® 4^ ^951 ^95^ «rf» 'Sltt^ ?f%1 

^1 ^JTt^ ^tlfT® «w-^»lw Clt^«l m I reft' 

ti$n (Dessicator) C? 9S <*r$ ^ ^t’t 9lfl« a^ sfiiRft 

l 

f^f^TS ?9, ^tu 3IW <$$ 

^itfvd ar»H?rrtc^ ^t% ^ca i 

C^fa ’St^tf^^ *l?f< 4fJfU59 <i5^f3S^ 

Wf «(t9l I «lft W Wft% W< *tft{, vfwi^ a 

iftuiwfiwi ^*tw i vzm 'srt^^ »tf%t ^ 



I 

*wt*f &U5 «tf%[^ S at^tW^ta' TO3 
*t*lCT &tfaa1 ^ j ^at? *ta^ S)T3f <8I5jfH& afaal *Hft(^| 

*a»a< ata*i to i &5t*i *uwinr <ift nfaa&r % ^(e^s ^n 
«ttra \ 

>** *1*1*1 1 —a*B| cttfSim^ *ttc» fsfa atfam $a ^fa^fa* 4fn^ «|i| 
*f*t«i fefa ?*>a4 afsi ats w 'n'sjv §3t*i a$?i fafo fi?ps «rtc^ t 

sm-fafsr© ’■rtftf^ ^*1 

•stf^-fopai <2t«tfn to hi, f%i ^atre &8t*f ^taffi ^fro 
*itwT fa a^a*! ata«i to 1 lata TO*i <«ft ca ^9t*t statist 
qn-fafate stac^a sf^a'sffi a^al ata, ^att feal §af jjitof 
* lfais5 uHl '®tftfHf *|frt«fcap wf to 1 

«* *1*1*11—4**te a* *1 *PHs?* ?S*t* arc-fafars H®ija>fcfw *t*1 
t*al*tt« *fini *a* $«« *fkai artaatfvs ata’sfa ?*a< a^al an aat $ *tc*a 
aa ai asta* part's as I 

cataa *rff» * 1 *^^ fifos a^ai a calft* (flare 

TO, ^Iftca* (Sulphate) to i ^’Fajfa jpjCH 5 !? TO 

^a%, aal. ftrf. TOa ^ta% N faitfir 1 

'sm ^wefo jpp^ to * 1 ^%, caan—cafaa^ 

^jtfa 1 'siga^a »pp*^fTOi tot cafaaa <3 an 

TO ^stal TO, ^1 al^ttSFtfaaf 4&V5' 'fl'Sfc 3tHa* Httattff'S 

®a aa nl; <4Sf« cafa*^ at^a catfppp to 3 a ^faai 
<afroa w ftawwa (Test) fHfH's ajaa^ aa 1 vs\ ai *rf^ 

^1^t®,Tl^H. s ut»i. fa 
4H? at^caa a«iw^ N Htaa 5 *iai «vs fa 1 

nnf^fa^ fafaa f^aapt^i toi *tfwtrt aia^s aa 1 
cnt'Si, at^tOFffa^ c^tfa*!^ 

catfa^, asjt^sfe^ 5i^f% ^tffsf ^fa'^fa^ atattaj ^*ia a a 1 
c^tf^ia^ fa«^ affaata ^sj '©ffata *rta < 2 t^« ^faata fnfa'S a^- 
fa^.aaj ^fa^s, a^ *ifaan:*i aiaa^ aa \ 



# i 


w 

15i*f .—1 I C5ft«5 Cf tiffed ’KCTfl’t «WT< Clf*** *Bp*fc *tm\ 

If, tel IttegtWtfW 4faw Wte1 

5 I Hl-cfttel atttl 5<C5tW C5$5< C«S iflqiffe 45?5 15 

* I C5 Pft5 ^tfte *llt< feat ai^fafefte 4fal$5 >lfte 4?l«5 *$W| f *l4 
5151 515 ; 3ft* ftq-fafirs tet* 4 $ Sftetl fe$t*t 4tC5tC?t5 HI 


<|5TO^ft* I 

'Stt^^'S ( Carbon di-sulphide, CS s >—C*lV 
«im 5P3®U cmftevtwt *V5* SHOT tffl^S «t5R5F HC* 
W.H Btfall flOT ^SOt fafas ^tel *wte 

t tel ’HiK stefs 5 , ^oti, S3*i *i?K} irat^s 

«ttfte te % fcfteii m « te'®! ^vitira ^ra \ *m, 

5FH*5*b "erft«fS5f, 555, tow, sftt «<ffs *I<T|X Ht#{. 'St^-5^- 

itew ^5 ^5 ; iSSfS <te *I?|X faff-Ht?*! 515^*35 

55 I 

HtWtH »Rt!tPt til f*N1 fa^tl Hftel 5ttCH | 

«1»l5l5 55C5 StteHHtte. « 5®pP5 Slte^Htte ^5 §Vt* 

te I 


tefalH ( Selenium ) 

5tlffo¥ ft? Se } *tt55t1ft5f «*5 ’V* | 

ua^ **i *W«f« c&ftifefil^ «f*H-cs|%|5P i tel ^fs-JMTCH ?v 
NS «W^8» fcsifte *5Tt?5^ <2tt3 5«51 m I tel *I5KH5 5ft 5 ® 
itet 5>fo*l5 cXftm 5151 'Hite *C5 I 

At 

Wl * 5"$ I~f5ftl f 55^ 5< Cite Cette'S 51 f5»tB-tpi5 
5< ■, tel Iffll ’5tte5'S <0t?J 5«5l 3t3 t l^Nf Cf 51C5R jrf*S 
tet5 <?fatf9 *lfas 55 1 teiPRI 9T3 tet« §*5«1 ^N5*f fall 5t5*l 
^ftel «lte «ftt5H Ite*tCT W* ^%«555 



cfefo&faf* t , W 

f*f*RS (Se0 9 ) ?rtw 

cntft* arcs to i faftfopi w« *ifas ftfite 

<fe*i faf»ifiw*i «$vm ?? j Hi ^twa «hhm 

dlfrri 

Hra ftfafHn aifii® fafoftf urfH, m* «irt 

Mb m* fcwi 5 ? i Hi* *i*C?sfH <4tro *w c#f? i 

fafafHf vf amni 

*tro* «t« fafafart. »ifs« ftfro *Hl faf*ift& 

«*dH*lH9lt«Fl(H,Se) srft* sfjf^ ar»* TOI <$ ■sflt^ 

tot *W « l ^fo^wtk® *tHftc*0n j|fw Ht* to* 

*ltf* »lPf8 ?K I 


C$f9i^f^r*L (Tellurium) 

JrtCffa* fe? Te • *nntlftv «ff >w«# 

fstt*lr •rtK i «rt$* <TO*tv*l ^srt »r^* 
*tfwre Hrt q* «rtw « WiPmCTi ^pw, ami Hi ’ 

ill *Ht *«* « ftftfanKW *!f*» «Ht$ Sfl-^Wtf TOJ. 
•Ifvrt^B 3* i oft *W< ■*< « *»rt wwfil xtf* *1% flat's *Ht 
«tfH wn to i Hi orfto catotfm art *rm< i <*%* vs 
ftft^woni art Ht* f"t«fl f<wrt *}$? qftn «ttt** 

w Hot HFiWhn wH*mH (TeO a ) *rt* 

CfrPjSfWrt rtlpa 4ft« w I W « fj|f5|fH\ 

«HJrt HftWif HMndte tlW|wp( ^tw 

«rt» Hft jrttffa *rt«i i 


-3 





tow i 




CTO«i N (Boron) 

JTOffe* ft? B ; Witlft* >•» i 
cTOl, «WfTOTO <2tf fa wjj isltfi ?$?1 m 5Rl | 

a £tt<rc«f 'sjtttKi-fTO <5rtt5, cTOTO 
CTtftf? wft *rfatn vfirt^r *m\ to i 

^t©rr?^t i— cto*i s »% cmf^^ 

*rt^ f*l%5 %t*t TOM ^ftlCT cTOl, TO* *$n TO I 

^ «(*f i—c;TO«u ffrfro swf ■, Sfct to% ^rt*f 
s^tTO*! sfacs *fj? 4*R *1% fif»F5 ?^51 CTO«U 

TOrfcs.^*ttw to i c^t^*i v ^fvii *mtf. TOe* §TO fetfsiw 

?M TO i 

CWMR«< n (BjOJ-cTOV ^fTOTCTO 

51 % ftiftra -at to \ fcsl ®rc*ra ftrfos 

*TO «t^ *1 cTOt% «*i% s a^5 ?? i 

CJEIlfil^ yQfs=!^ N (HB0 3 )—Sf*l-TOTO firfiW 
*b\ CTO* ffi ^ ^1 «TO ; $*1 %5*l 

4fTO* aroi <2W^ ff i dft flfl*i tfWt? «t*t 

5tTOtM ^ *PTO 'srtTO *t^ TO. to 

*tft% #Tl faHttf % % CTO St« 5? I t$1 C5itf%^ *tTO *lf% 

?&f! CTOMI (Borax) faws TO1 Tfc* 'f-Tfv a?WI 

mi *i%tw «tw ?«n to i 

C<rtf% a CTOt% TOttfaftl <£TCt fit! 

Hi %«i i nt«i c*m *ITO cto^i% to *p?*i cto n t 



I k<\<t 

fa wftj aw *«*nct \ 

?fs;gl-fa$ Vf*W (Turmeric paper) JR**!?* *ttfc«W< (Brown) 

qtVI ?n I ^fl cttfas ^ «tnt% 

uifaffs* mi $t*rfe*i fsr^tn «nwM Jtfjnti*f*rs m \ 

« 

C^lSWI (Borax)—nfcwtal W C*rtttfa^ ^ftwi 

fe* awn CTtwi C*lN ?f?l<7! MfcWI (Biborate of' 

Soda, Na 8 B 4 0 7 ) £RF® W i &l « t&vftt* <M5 ^ *Pt3* 

«tWWHPW I W ¥tPI «l<lV. W $H1 ’flu ^ j ^tC7 *(?iro«ttl 

mu i *in <$tn >nntc«i *i$fw ^1 ^ 

MU qft«l wr, fcft* cfltWrt ?$«l (Borax bead) ?n | 

*tf* «£& *rf$<5 fafas flu §*3 

frwi *$$\ *t$c«w ftfwi ifa ^wpw 

TC *«(< m$ ?H | ?ifti5^ V\m <?tt$Nft? «tl^5 

^ «tfam wi f®3 fa* *it$« ^?t «itc? i 

cntsffl* *t% fc$ 4f^ N « c-itR 5 ® ^si ftf*3 

fl*iTc*it? w ?fa*i ct ftn ?*, «tw ji^fT 
*fw w? i ntw tnn *rct CTiwti 

fiwPw ^ t 

cwt** 4^ cwtftf <*fa\ 'frwitf w<s ^ i crotfoij 
^fas^VSt *\&\ faro? *twf i sitv wm *tra ow *is- 

fcfaVft* *iw ftwtw $wici ^ w<s «ttc? i 


ftfa* 5 !. (Silicon) 

JltCffe? ft? si; *ttviiift* **? *vj i 
^ «uft^-*t«rt< *mp n«i m *i i to «rfa* 

>ift« fkfws ) 4ten tfR% «lpt 

nftrrttl 4tttJ |«n l W C*n#,»l (Ouartz), 



*4$ i 

(Amethyst) ’tfoTOfttf <i«t toTO*l otTOW 

tolfa I ^-trs ftod <3 (Agate) ahs* *1W6 TOt« 

faftTO mat I 5fqf* $m (Flint) to ftoi*t *jto TO 

to i 

<£f©n# l-ctotfTO( fiftWl-IFWrtto 
to ctotfto. ot$ fjqfast^ TOli ^5H TOM Vftw faftol W 
#1 1 ♦ 

'^3^R’pf ^3 af*# 1—"totTO 'Q <$ toft* 

TOtcsfe TOifc to i ^i carfare i to *t to&TO toj *tto 
tol ato® qft* <4Rt tolCTOW *lfi[W tol f*lf*tTO 

^ito l ft* (Silicon dioixde, SiO s ) TO* w)f*t* «W3 TO j to 
to TO* TO ftol1 *11^1 ftfaTO STOW TO i 

fofs’lC^I^ ctofto* (Silicates)—ftf»I*1 TO* fafaTO* 

^%sf^-f^fa|^ CTO* (TO* *i ) Wfw 

fto to *to $33 to fatafr s C#f$ I tift 

f*lf*tt*& JTO* TOJ ditto * C*ltW»m «ft^ ftftdfr. *W ^1 

«Q*t *tt5? w* } mv <& to TO (Soluble 

glass) TO* wfto I tstftd* ad-fafatS JftTO *tot<3Ftf*^ 

torero *f*w cito TOt*i ftfto ditto 

Cftto s « *t^StCjFffilf to* K TOl 3* to <ttt* I 

ObStfdftol (Dialysis) t—wft TO»rt TOj3in>, ft fat® 

n\m *wr tot» Fw-nuf *tf*u tod *to< to* <to ntcar* to 
TOto fro ftftftf «to. TOai Wife TO fro 

Utoato to, * ditto. oTOtto art*«l «tttot*N **J fwi 
•ft#® toi tow *i% ftfiw **» tod ftfofti wftovtv 

WWfo tow (Gelatinous) ditto CTOlto <W« 

TOtftftfc (Crystalline) <W< to ftflfe TO TOtW 

w to *ito *itm i <*$ «nrtiw toto TOtfafan. «w 



(Dialyeer) TO | 4%5* *1* 

a w *nrt< TOtot^rf* <m *t*rc *ttni =rij 
<5T$tf**fre C«tTO5 x (Colloid) 4m iffatfaftl « *IVI Wttf 

TO* ww fad ?fJR «p %5 «TO, TOtft’TC 5 ? fofejtTOS* (Crystalloid) 
TO I 

fafarei> s , ^Jt»lf>Wt *1 CW„ f*lftpwfa 9|ff8 fiWf 

#|1 5tfJ(1 <2|TOS3 TO <3^5 TO } 455 ^^ TO»i «s 

fanis k»w to 1 

’«T»a7t*3J c^rtf^f 3 ^ 1 —^ W*wt» 
stosrsfac *ffas w 3 ? ftfro (^Si^^rt^ 

(.Silicon Tetra-Fluoride, SiF 4 ) srfsrc ?its% CTlf’fa ^<f&TOR 
TO I ^ TOt«$ TO fftOffiMft* 4fr0S3 "»H TO ** I 
$v\ mm 3i% fife® fa^fa 5 ? 4fos x «w 
ii}fS|v5 s (Hydro-fluo*silicic acid) 3W ^*rt <fffc| artff Wft w 1 
<£^$1 *HN-3jto wj ^ ^rtf*ffll <s*t«n TOt® x ^W*t 

to$i?i *j«t^ c* *itlTO3sro fcnftroro 

m to& *tfwt to 1 

fjtfw « stolen <«TO fafa® tffl faf*w^1^ft8 x ($iH 4 ) 

( 

<41*$ TO^ll CStfa* WV9 TO I 



w i 


(Phosphorus) 

ft? p ; «n «>••• i 

¥*\¥3*l ^dft^-cafl^F i «ifpt1^ 's ;ri5¥ 

3*1 *fTttf«f*i« ^ i 

St'*, (Brand) >*>*»» ¥»\5R^ TO 1 * i 

qroi sjrtnt* <*IM fOTl sfl I Hi 

's ^#3 ftfo® *Hi ¥Ji*if»nPi srffiftot* nfta 

^iff « w mi, ^fivira tics* sjwj m f-*tc# ¥fe*ii 
a?c*lj ^£3 *tfwtw ’Sftfsfe TO I ^ «fts 5$t®l <3 Ct^^< *tTt«r 
*tw, TOft ¥TPifan **p^; it *p>^ «ra$ *>* i 

¥ft ^ « *tijwrtto «M 3 §*ttwts* i 

» 

^fiw W’f tot <x *hpfij <ittf, «t*ft <rrc5? Jiff's $t\ 
¥f*St «rfto C*lftlH ftWS ¥^¥*1 ^ I fcfccw Hp8 

¥*\J¥$ -2)^*1 TO, 4¥f 5fC^ ¥ ¥l ¥ * 9\9 ¥^W$-TOJP W< fftw 

*rn ftm «i» mw 55 i 

£t®ft^t i—¥fi*«TO [ Bone ash, 

Ca a (P0 4 ) 2 ] far *t*tf*^% ^fro* nfts ¥fin ¥ftiw 

^jtnpuni 's ¥itnr*m sntw^ TO¥ $si dtft* «n* 

511 ¥JT«tfTO C*¥5< g*fWf «W* 55 f¥l ¥Jt»[f»RH 

Vtwrt *HW< ¥W 3T5 ftal 5C5 I ^ 8t5l Wtn »!tC¥tC9T 

W ¥imfl ¥Wt* »ifaB «toi trial's ¥5$: ^¥*1 ftfts *nw ¥t*R 
¥ffH HlW ¥?Ht« &*t*l TOM ¥ffe*l Wl-f’Prti* 

<W*T»« ¥Jt»tf*m tCa;P0 8 ) 8 ] M «*5t TO 



i * 

In ito* C5t*rtl iln mm* fafa n i «l it«*r w 
nit%3»i swi mr stem ?it|t»i I* iftaflnf wm 

*titt s fc ?f?tw *ncw mow ?ift® h *fci tits* #s 5t% 

itfoi ««*tti ’tfal® *n n i nvs itita m ci intifi* 

«tf®-fsFH 11, ®tH ftlfafa® Itmift? *l?l?*1 (Equation) 

atn its®ss s— 

3 Ca (PO a ) 3 + 10 C *= P 4 + Ca 8 (P0 4 ) 8 + 10 CO 

iflaftH ?>pFVl UPifoll *tn*t 

pfemtiS' ll^-’F’lt^ TOVltf, 

(*) <*ttff%? (Natural) **(i*sfea ifl® ltg?1 «Cftf 
*l»lt fifat® *fail ®tt%® $efa (Electric furnace) is«ij ?fia1 

¥*[n^ *al itcsss 1 

’ j sraf«i <b «(^r 1 —»iCTiCT *n**n w n I* 

<$t fiftl ?titci $ 191 S P^« I \ ( White, yellow or ordinary 

phosphorus) OtOTI ft* C?t^ HOT $f§^ I «Rt$5 

«W|tl Iff*W 4t *Wt< fit 1 ® c*®a< ^ f*Hf® *lra lie* <4*1 «l?tl 

WXI ltflt*l Iw 4|*n< l?W ?1CTt? fare® « i t«wftw tl&? 

(Phosphorescence) 1 til *f® *lt«!-lt? llttf j IMS 

$«iwt (««°c )~^ im wt *tit® n *itit» iti- 

«?fa® n®t*i ^tat^—In ?fan §tfc, tn itutci iwta *n 
1 tits* cat<B»i 11 Icti c*M>ti my wi faif«t® *fait atn 

^ j *fiitt *1*11 *KV Itflll |fl*1 ttn *tfi>c® ii 1 til 
itit* 111 iuft® *fawm *tfi® Wun itn *n*i*t w%mi« 

(Phosphorus pentoxide, P s 0 8 ) stfi* rttfi* *** ®« %v, 

*ntcttc**(c* ** nfin tn 1 ittsttM n«® ifiiti ffita 9*\**n 

ua?« ii, tn ’jptft $fafi® ttiiss 1 

*g ¥*c«VW *»l Pm Hw ftw*iWtM an 11 } ^t#( 

, 111 ? W» mi In iiwt ®i w t 8 8 °c ?wiwf 



I fcl 49&1 f99tV 

*Vft< I *1?«99 9t59t9t9 9t*t9l <99199 9tfj 9W, 3t9tf9W9 
3tl59 cet«tc»»w <3 9t9 I 

9Wf 939*1 ( Red or amorphous Phosphorus) 93 
f^ncm sits* 9t3 ^c«i« 9 , *99t9i ^sn* 3C9i »ifaciq *it<9j 
<99 n | 9f«l3 flftOE C9 93 9*193*1 *|f9lf 

Sitcn^ 9f*wi && f9« 999 <93993 **»°c 91 * 1-91319 fam *t*i 

91 i 4* 9W-914H §9$ 9<$W t*1 93 9399W *lfirt9 9^91 <«IC3 
9tC9i W< ¥»CW»l 9tt^ 9rt-*I>pPTtOT «*h 3M 49t $91 93 
9399 W *ti fat* *w< 3c? i *w 9tn*9tarti t<i 9$rs ci99< 

tp fafa *9 sn 499 $*1 «HS9t« §*39 C99t9 31 I $9t9 C9t9 39i 
3t$ I 

93 939*3*9 3T$t#ft93 9l 9/9$3 9WJ 9tfa1 

*8*°C4 ^9$ 9fa»1 *tt? 9*9* *!9tC< 3fat3 « } $9t$ 9*9< 

939*3 I 

( Matches )— < Jc^ (C91*it^ ) «193 

<3919 99 93 939*3 919^3 *$« I 4WR 9t$9 3H ^9, C3t3 
9l *IIT*tf93 *Hft*1 *1*9 93 <>39*3, CjPtC9\j <1 
fvp^i (Red lead) <M< Hffo 49C3 Ufa* 933:39t«0 9t$9 C9t9-f»KJ 
H&l fafap* 9f*9t 93 9f*« »|$C*I$ 0^ fW-3*lt9l <419® *3® I $91$ 
ajfat* *ilt3( Lucifer matches ) 9t« ’Ifafe® I 4$ 39*1 ft e f*'l3t9l 
C99tW C3*ttt3 9fa»l <*>*1 §tfc, ^93tt 1*1 491991W 91933 9$J*T 
«lf39t9 *$9t9 9919311 f9C99®: PtW* t99t^ 93 99.999,-9^93 
4$ 993 ^1*199191 3^131^9 19 9»1 «C91 95t$9l fat9t9 9$8tCSL 
4 Vn $19 f*9*l 9t9 | 4$ 999 919*1 4**1 9t*1*99t9l9 919*1*9 
3l3tf99 fWItWI 9°1< 93t99t I 

4919 fcl* *tfa*S *9 ^1*1*1191 91933 9$*®**, ®fct C39«|8 
*Wt* ( Safety matches) 9tC9 <#{$« > ^ 9 t m* 9f99tl f*lf93 



55 l 0*1^ (Red Lead, C«fat fa?*'), 
c*rfttf^ *rtfcaFtwt>, *rc?ptc^ «w * catvtjtf 
faflw* nfe's fa fits ^fssi v tjtatfa t ^ T*\n *t$a it«t wit-nts? *i <w 
c«fi»ift«ra at^ 5$ «m< ?j^s si ?< a^a^-fas ^ «t* aSt&t 
«ttw i at*t-»iwt uit *ttwr af*rc®i **f*rai feci, w 

c*t«tt« afite ^c*t sfl i 

^f%rc^r^-fvff2sj^ swjzp^ i—?n^n 

*flWOT >|R« f>lf«l« *fel1 <F*pF**t, '•WI^ (P 4 0 8 ) '« ?F^S^ 
C*lfe*»itl« al *■*&* ns^toftfej* (Phosphorus pentoxide or 
Phosphoric anhydride, P 4 O 10 ) at a* ^&t catft 5 ? <snis *« | 

*ifiwti al* wi *fitwni acaj wf«i« ^ 

*ttsft5 N c*3a< ^at*t« fea*m w ; fti wi* afes ffisrs 
caSl-a^fipf 4a$ (HPOg) <na? ffa aftqa nftqs ftfat$ 

«f*ra, (H 3 po 4 ) ataa> otvs as i 

4*rej:* a»»°c «t*ntati nttat-f^- 

4*w„ (H 4 p 3 o 7 ) «raa $$\ ate* i aw «ffanm atimi 
*fc*t awn (P 4 o„) svw t« ««n 
afa® fafetas stw *wn 4a® «t^s q i 

¥t*fa#lftit* sttfafeefe®, a^a#? u»fo® x araq® ** \ 
awn. c*ife*atfe« N , feat srftfe,* 4w.« cGittfe *al arc tn^fare 
*faa1 feat *a?Ffaa? 4a®, <2t^ss $$ i ^$ta ffea «ttfe*t x , 
C5t«it^*al ^ atcatta <4* atlfe, *faat ^ifec^ife, apt-fifa® vq. 
jpfa^ 4a®. stars ** i f$* <*t*tcaa *a??faf. <«fa®. catfean *ttf- 
cufa af?.® faffe* Mfiuifci fafa® s$w cmffean cafeH^, cmffei^ 
'Qvti-vui§ <m cstfcan *rfa*1-a'r?i? ata* ffesr <2t*ta ^ 

™ I CTtffea^ *tfitFtt^ (Reagent) « ^nm*f JT^ft 

*m* m i 

\ 

^^l>?SC^C^'3 s (PHg)— 



# I 

CStwws ~^fa fafro 5*31 5t^EifftWR (Phosphuretted 

hydrogen) sflw «irt^ TO ; *5t5 *5*15 

(Phosphine) i *31 ^\\ %rfm\ ^5*15 W® ^tntt 

( "los" ) ( i« fwi) *rt^*l to I 



i* fas I 

>*• i—JiiEt itws fifths 3c<n its* <ta cm< jf^s^ « 

♦tfctrts utti ?lf«ffll filWh 4i?t i 1 h*i witu 3«u 34 ^fs\ 

*n< ^ n i <w ffttf %m <rcm *tm tqiitciito 

svt* 3*51 ^<rw« wm n 3*w Ms ^ .w 

Wltf ifafl C5«S< ^333 b$ ®S*tt33 5f«5l 

it 

JPI^IPW *|*l5| ^13 Ufa 

fi|faj<3 5*E«1 7*lfxp!»t3|rf>$ x 3t*E?Ffa551 ^Vtil 53 I Jj^^CCT 

3t5tt35 Clt»53i*1 f3*l3 5^*1 <4^ <Wtf 3?C9] fa?ip9| 

$<tfPTC 3*51 55 } ?3*lt^t <51*13 Wt5t^ Mian 

5tlSl *ttMl ^3t3 Hl5t3JtC«f <511*133 TO I 

135*1 f335*H—> I «Wlf I’MnfofttS *W< lllfCS W'ltS | 

3 1 $3 3t*® 1 3f>K$3 3f3S faflS 3*C«I l^lfai (Ortlio- 

phoBphoric acid) $<33 33 ; *31 1331 «*t *3*3 C3 if\n Mfafas 

«HltfKS 3*11 3111 ;— 

¥1 3t*C*5 13 > MylCIS 3f35 ifwM fa®(9l){ ^355 33 . 

*51 «CTtfMfcl H3% I 7 











I * 

% 

ai atll&* afae x *acatfaaa.afaa.$®ifcaattain*f*m *8®t*tarctic 
?faca afroM ataifafal *t?t< fc*ni aa i 

* i -nwtfana tfftstl®., 4Wtfaat « aitatafw. aapatli artai auatc* 

rt$a4 "tata? anlfaai ajWnjfaata. ’F^K ^afsf a* -, Ift* «w» m 

(Tiipple Poosphate) \ 

Call « 4^05* *f?N'| —(0 4%v« 

Stall f®lSa 0®«t?*r (Albumen) acaa afa® ft fa 3 taW ?fi|C»l $al aatl 

atPrei at*; ?*ra al **ta 4ft® aicatw ^wawtsatl atw at i 
(*) *tt|cai-«a*fias iiftraa artacq <a* *tfwti Jicatfaal taw faftai fa®t®ta 

atlilil* stai caw *fiia cisaf £<t*t* mrttf a«w a*. fa? catl-aaafiw 

afaisa atlati «®af (Gelatinous) *taW «w:a as t 


^iCJffaa* (Arsenic) 
artaf^a fs* As. ataatlfaa «aa ’*•»* i 

at $3 Jift® ®rftjffttfrc ctft faara mf® 

afa® latratataft^ aatm catat^® «ifa® aa, ca lal 

aurt^-’t’iK aw iftifte aim me* i 

^tcafa* *«r «rfac® fawHTH asm ata i lal 

TOtB* 51WH afa® fafa® aim wftm (Realgar, As 2 S 3 ) $ 
afa^tm (Orpiment, As 2 S 3 ) *w <sit*a aw ®tafaf® to I* ism- 

aril® late* c^a, c*ta*l. «i<ff® at$a stiffs* a fa® 

fafst® aim ^tmra mf*c® cam ata -, fa*tf*ic*»t (Mispickei, 
FeSAs) ui*&i «tata «tfa«t catf*f*j lata ®t*t* ata 

i 

®tfafit*t*l *lt|ltte^ (Arsenical pyrites) | atata*t®: <a| *iat«( at 

*faal ^itpffa* <at® aim <ttw i 

>£iasR5^5sst«i ^r«tt5^t,|—^^trafaa^ <41%®* ’if? 1 ® tarn's 
caif®*^ *ia$ca| 4?t3i fafa® *f*m *i *tta aw itfaat §®t*f 



*W8 , WlPHia I 

0 

<211*1*1 TO *3*1 *itC5* ^'5*!l«t»t *Mi> 

foil 

, =gr^t* > t 'S i—TO wfaro fon wf, '55f-«t*i's «»t , ®i- 

i TOt*t «tc?ic*t a* m on ^it*tra ^*1 it* «w 
iww sm* si* ^ «wt* TO fTO ^ i fhtwt* witc*t 
'alWt^F f<TO 3f**1 TOff5 «ttC^F 4Vs «flrfr*W 

«TO fll l ^fl C3rtfil\ fltPll »lft« *IWCT fafa<5 TOt 

* 

$tTO*lTO(AsCl 3 ) <2|$3 ^C* I 

ail C^C^I (Arsenious 
Oxide, As 4 O 0 >-artl*f(3»^-ft^ ff*W flftfaw M* 1WI M% 

**f*i*i «nw1^^ *ifw TO antics *if*«re 

**; TO* vii fti «nft1TO( <af*i^ x i TO cis ^twfTO 

(White arsenic) it «nt>TO itw *lfilfra 1 

'“ilfSifTO Jltll**!^: flfll '»l1^tl* ^ifa ^H ; <^&l 
c^l*! f*f*.l «wiw *t»* at* 

;<dw, fapw m ciwl rtifaiPi *\ c*itww?i «iwra sft?*i 

m i TO Bit*i nits *ifwin a?i% j %$*i wM ^ 
*lfTOt«| 1* I 'SlflfTO $< *1*1* ifTO ftfev 

TO* aif*^tt»l«1*li *!W* TO* ^ifll 1 ® «Nt* ; <4% 
j \t$ «v$l* gtu* nfTO <4$ *ii(t< *t*i ft**tt*ft*f* cell fTO 

TO VrtPF i 

<5nfofTO ^uTO *> 1 TO •ifcpi, cm), *i*f* *t*- 

*t*t«f itrai >i 5 w 31 s* i frfiwiftnra ».TOif *ipfi»wfc»( 
(Liquor Arsenicalis) all* cl TOl* seal «!tlf, «11l 

*»*nTO 0 i'tlfoK' 8 > , l *]iin uti* 31 *fTO 1 * 1 

«mTO «to« si% j <TOti 

*1*tCTtfa*1* *l!iTO TOtTOH**^ ( Liquor Arseneci 

Hydrochloricus) stti^ TO mvB TO 1 



• 


starts i c*fo 'sitfaf^n 

< 2 F§fc *f95*ft 9t$9 c9\fr*« ^'1 <TON 

*91 591 9* TO <*tft*Rt$$ N (Scheele’s green) «r«9 q? 
919^5 591 

'Sltfif^ ^9lt5^ ?TO!9 :#® 5$9l <sr|f9f999 uafa'S, 

(HgAsOg) <2j^5 9^3 ; «ffc C9C99 fafa<S 5^91 'STfC^l^^ 
(Arsenite) TO9* c9) r TO < 2 ^ to, 9 «ll C^fSt'^ , 

*nt* 'sroT^ i 

'sitf^r^^ 'ssrfrs, 49*§i sum Uw wttf i ^wratt $51 

3^®18 <5|f9* 9tat9 »r?t3 TOT fTO3 fsp^l *Wfa 
9K9 I > G5t«l v 9f31 C99W TOffo I <4^ 199 C993 

^fm*! <2W«: TOtit99 35*11 fc*tf*5 59 ; TO ap^N^ 9*re 'a 
^55 5^5 9^49* C3TC99 «2tt9, 99$ w TOH *tt^l 

*lf9tTO 3^1 ^ 9% 59 1 9t® geTO 9f5$ 4$ f99 fafe 5 ® 3 [ %l 
C*tTTO 5'®Jt9 f t'9 9t9W9 $Vt f93®l *11? I fTORS: <s$ fTO9 

TOW? Jitro atwn topH ^tcs hfmi «t% 

W$ <TOW 9TO TOf5 =d, 9^9t? ^It^lft *ttf% 5$tS 
®lt$ TO I TO^Jl 3t3^tc^9« C9 C9>1 f99 TO9 5 3TO 
9J93j35 3^91 *TtW 1 e^fiSPl «ICT%I 4**1$!* 5<*lCTfl «Sjf*fov** 
5*$ «ltlTO ^71*115 f99 «K9ttft TO 5 ? C*tt 9fc9tfa9 5$jf TO* 

*fiffl1 9tt9* 1 t^p 9TO ^ CTW1, *fasl»| «2t i |f% 9J9$« 

<£, 3 ? <H^ ^C3i9 TOW9 33/ 9*P ^ 9JT^jf (Rough on rats), C$9 
| (Death to rats) <£lf fo c*ft*1-fafai® *W< 9l«Tt«l fail's 
39 | *!tt5 9fal Plt*l # *191 «TOf^ crotf ^99 91 <8^J afC9J9 
^3FW C9f9^ 53, 95«S VWl, 

91 «TS C9f^ n|5r^ *Wt< 9191 5T*^ 5^91 Wt9l 5^91 <TtW I 

(Arsenic Oxide, A$ s 0 6 )—^ 

«.tt9 / f9t9>3 ^%5r^f9fal^ VW ^*4§l C9^f*(9 f I 



^ 5 1 

< 51 ? JitllB;^ <5lri® s <59 n &st*r <zjtittff 99919 : fcitt® *t?iti 
99jfi9 stn wit* nfitn c*9i< 9tci1^ 9 s 8tt9, <m® n i I 51 
ffflfafa •Wttf <51? W?\ 3R% I Ilf'S <59^1 fllfa* *WK i liti 
'sill iti ^tPilfcf ennui's. i 111 w.~m ifi9 fafa9 ilil 9tci'ftf 
<5fl9. (H 8 As0 4 ) <2)99 11 | 

. < 4 $ 3fti9 citll itns fafa© ilil 'nlfif^tit. ( Arseniate ) nw 

Cltftn <39® 9ti i <®ittl faf irtWlM (Magenta) <2|<?f9 
999ufa i? 399 9fiiti 9® miss n i citfwt. 'srrfifitll <51? 
C?l^ 9tfafatll5 'fclllltf 1J1H9 11 I 

s^c^5t^ x (ArsenicSulphides)—' nttlfa^ 
9 Mil* <51131 tiff's llll 9ttl'fsp£ 9tl-15pFt|9 > (As 2 S*), 

(As 2 S 3 ) <51? 9tt»ffa^ C^t 1*1.9119. (AS 2 S 6 ) nm 

f^ftt ciff’ti 5 399 nti i. <±wifr )'s fi^fl&i ifi- 

<5fa ^tt! 3fl® 1 ifl^t 9 ! 15lt51 Cl't9t! ’ffllt^ flint”! ITinn 

itil ittn i ifislt*ii wj *t®9H <3ti *• «W ci tnl fafa® 
«ntn, < 59 ® ifi9t*i (.ii^ nfit®i« *tflci Pph 3itn in i 111 
i? flit! 99 <51? <5919 faantrtj 1319 ® ii i swftstf's nits 

flints 1319 ^ iln ittn i itvpr ati® ^ttifttm 

«i”ti <5?5l alfforw hr fwi to$ #5 awl mi i 
vprtFw itin w< *titctfs iw 9tti« ’tun fifa® iln 

nw i 

*STtfclf*tSgC^C&® x (Arsenuretted 

Hydrogen, AsH 3 )—<e itlt^tt®^ <5919 fifa® llll ’srtft- 

fa&iit®. illcgtw^ srRn <59 9i9i flit® 5 9lt*( 39® 9ti i 

* 

cm\ srtin liwtftn ”tfo® <5l ?fitJ\ .<«Jtfi9ti ®nrc fan 

SqSCll fin <5| Cl <5| ’tltl It lit® ”tflllM 9®f^9®tEl 9t®t*l 

nfllt fcft fSWPt *lfe* llltfe»R I 591, *I»lfWRf <5fa®. 

<8 «rtw1^ Citron <5902 flfat^llw <5| ISVW H} In 





*Hfw i syn 

»nntc»r f*fai «ititf *fs«i <tfc* «ro «f*i « 

TOI I flUt>l ^*ltw *rt?fo 

stfatuFi •nx f^tv *HrK, ujsff ^-ra 
*»rf^fc^ *ifi® fcd «ra® *®*m <*& *trp( «tts*, 

reR fwttrai 'btH ?1 i (SRi® *ro $t«; 3? w 
^ '2tC^»r ▼ffrt $<& ’trtw f*Wl ?^5l1 ill Ttt, 

vfoM TO TWl ^fs® I ftuft JU^s ?Pi 5?tS53 3? (Fume closet) 
SRW ^ | 

^*t fa**M |—> I Watt's ^twTw «W cSIJWc^I TOO 

?tf«l Ssfi ««n *fiw ®?i swlw *tfm ?tsi ■mew 

«wi ««««i *w i «ii^fch ®tm *nfw *ftw tiI-c^m* 

fafti '•nft'ftl’l 4f*K®H WW (Octahedral crystals) C*M1 Ht* I 

'HtCH Ht$S cq)fam Tf|«H 1—> i C*tt5tf»H^ ’ll CTtf®JH TOHftrt* JJRC1 

Hltcstcjifa* ilfa®, « ^f^C5C’5 v MW ^filCSl ?f?$M H^tX 

■M x **(«(!* i $51 *ffe* cit®l HI ? I?t*(, -nwtftJl « -WHlPm 

HVftw* ami ar^s i 

\ i Pw®\\ inwtw *r*am{ *wh Ht$s n\ fnn»R i 

« I **1ti( HH W& JUWtwr ?f«H< ’iX’l (Scheele’s green) HV.T ?5| 

^IffafawS c’tlf’K^s »i^Wl i—> i c^ifas^ M CJt1fes»i '*ilf5ifawcl>j 

®tHC1 HlSc§Wtfa* •HR®, « J^faSWC?®, M|t®tc«|5( CHtH *f«*J ^5«!t*l*ll 
C^tSf *!*!< A«C* *5 HI. fa® S®W HUHtCH «PF. «ttC*l1X 

«u:i w i 

* I ft® «t^ H«HtC*t ni?®w4* fasiWlH Htfflfwft, W I 
«| 4WtfHS’[ t C»t5llX« 'HCTtPun « HJtWfa*H. ®U1 HtlHtCH 

HtHtlV •flCTtWI’l HltHCHfaSH «tfaft«5 v 'HIS® W I 

’ fW*lfa$ ^ CH C^R wf 

*ttCTl m fa^TT* ^C®1 fanfafat 5 ® <IN 

H5R*i«rt< 4 Tn »tmi# ^ ^ «nrtNt« 

#1 qtre i 



UlOTWI (fceinsch’s test) i—"Wi'ftfjpF « e¥tt ’Wtc'fs 
wftfw 3t$c®ttjif3¥ 4f*l«» C3ti ¥fi«i WfJ 4¥«t* S«s«i wtt» 
fsprf*«r® ¥33: «tl*ltlS? ®*I3 ^¥3<1 «It«1 *lfos 55 J 4$ ¥t33l «ta| * 

«rtw1fa <'BfTOw ft«ci $vt« i ¥*3< ilsnts 3tf*i *ar ^ar 3c« fi«v ¥f33l 

4¥?t «¥ 33* <5ts *ift¥l-3W3 3t4j 3tft3i fc«t*t «m ¥f«¥ 5TC5is( ¥«wift« 
%<5*rt«1 3flftfWl 4f3t®3 *fc-C¥l«t-f4pft 4fl5¥*f*1 3ff33l ¥3 C4t9lt¥t3 C33t*tt* 

1 

¥C3 ; ¥^3V*1-33 3tStC4J 4$ Tfi&^fa *lfwm»C*t Iji 33 I 

r 

^rtoTfsr^ 4T3?t« 4f4?3ft * *(134 4^ «1rtlw *rf1f¥« 3$3l 3tC¥ I 4fi»3f3 
3$c*i <Bra»ttCT3 ^33 ?¥4< 43i *itw C3)c*tj3 sts «it33i *tffc® 

33 » ¥W*tt¥C¥ ¥tf&Sl 4¥ft «t% *t3l¥HC9(3 3C4J 3tf«t3l §Ut*| afWtl ¥fflC*I 
4#3f3 |< 41 , ?fr*t¥t3 5)1413 ¥t¥tC3, 444 *1134 ^J) 4'#¥t¥tC3, *tfl*HC¥3 

fc*tf3«1C3 ft® 33 ; ¥141^1-35 JJt3tCTI $3lf?3t¥ £4 fare *tt«3l 413 1 4^3TC*t 
4^ *1$t¥l 4t3l ¥tCJU3¥C¥ 4^3(3 ¥ *1134 3§C« flC®4 ¥3) 4<3 I 

f4^MC43 C4tfl¥ 3tC3C*I3 «H{9Tt 33* *tflf¥* 3$C4 *t£3[3 *ttC¥3 $33 f¥4< 
414 *10p 1 t'¥l $3K* *tfl¥Mt*13 fe*3 3tf*tS1 $31*1 -2fC3t4 ¥faC4 $31 3§re f ® 
¥rt431.$$9l 3t3 41 444 *til¥t-3C9l3 $3C3 C¥t3 C341 *tta 33 4l l 

3tC*fa *titoi (Marsh’s test) 1—331 « OT-ftSw 4fas v 

4¥?I ¥t3*3«l C4t®W3 4C4F 3lf43l3ttc§1C8|^4j1»| §4*1144 ¥3 444?)?5l ^34^ 
4¥$ fefat 4131 C4l®t¥3 3J4 4* ¥4 \ 4¥?l 3¥ ¥tE3ra3 4¥*3 4¥?t fejf* 4C41 

4tC4*t ¥31$Wl $ 4C9I3 ¥(43 *3 f431 3t^StC3^ 3Jt*l 3$C4 I ¥£3^ 

44*13 4¥&l ¥lS4®I'e C4l¥Wl3 3C3? f^f*t3 ¥*t3 ftci 4W1f 4tC¥ I 4¥C*I 3t^Wl- 

C4»^ 4ll4l¥ 4l*ttC4t¥ 4?r4tC4 ^t¥t^3l C4t¥143 4WJ ¥C4¥ x 4l3l ¥l¥m *lf34t4 

¥|tC4T4C¥3 C4lPt¥ ^tf®T«1 f4C9| 3t^®tT¥^ « ¥(tt»(T4¥ 4¥C3| f4f¥® 3^?1 

«Hf4r4SC3C?!S s 4it4. ®4*I3 3^14 441 4OT3 3^W f4<« 3^31 ^44 

4l9!t¥ f-141 f4¥t3 ¥f33l 4tf¥):4 I 4¥«t« C*1tf4W^ 4^ fH«lt3 S*f3 

4t31 ¥fil r .¥ ¥5*tf3 f¥1< 4H 9 tf5C4l 341^34.3t^C*1tWl3ll*3 »t44 4U4l3*t 

4| 4M f4®I1?3l 313 I 4l%3f33 C3lPf¥ 4^¥*t «f¥3t3 4t3l 4^3f3l8C3lfe® 

3l^tCB(5( 3t3¥ 4tj1*t ^4*tt43 ¥C3 ; ^3t« ft*lttsfl¥ 3U4H3 ¥f¥3l 31t¥ 444 

<*Uf3WC33 §*t3 f¥3< 4t4 ®4*tt44 ¥C3, f¥¥ 4^3f*r-3^B 4t3 CTtf®3^ 

3tfc*ttC¥t3t*fr3 3(t33 J)«3H41 f3¥tt31 313 31 I 4$*t*t ¥tt3f3¥C¥ 4^»& 
3$C5 *|3¥ ¥31313 I 



(Metals) i 


.. _ 

... -—i- 

«W»( I 

*$Ctf ftp q^qtC* « *rtfrt*f«S 5^ «W fTO*, 

qqi—-qt^ ^ i faciq fqwq q*tf yi- 

*rc*J m qi ifti *ifqqtci ifai qq 1 qt^ qtra& 

'st^f « vsfl?*, *tffl5t*IV (Conductor of heat and electricity), lift 
(Opaque) i«qt qt<sq-'<3*S»IT-fqf i lil (Possessing metallic lustre) i 

c*ftq, ^sts, ^K, c^’tJ *<s*ufa qt$ qtqi 4^ w q*$ *i5*itartq 
qfas qq i ^qf$ yt-*tqt<ftt’rq qcqr *n^i^ « q^qw c^t*i qt$q 
q^t »ifV5 qq ?« fai 'qtcq'f^, sfW$i> sf'ffo ^*q ivinfa 
«W< qcqi cqtt c*tq qt®q w $ qqi arwtfr &** «t?q- 
*rfqst»i* i qteq-&«s»n-fqft& 4K qwi qt«q q^ 4i 

•ifq* Mfaqs qq cq *rcq* qtntqft* *iforoq1 §qtc* qt$ qf»M q«fat 
^fqqtcqq i 

qf^ « *«rt^ *W4fqc*W qcqj «fqfa «kw cq qtyiy 
«if%c<re»i?T *ifq« fafas q^qt cq w < 2 tqr® ^cq, stqtfifacqf 

cqfnqf *mfaqqi <&[ (Base) *cq <nqt fcqftt artqcqpq qfys q^qi 
4i 4*%\ «iqq <w qft?; q«it—■qntnfwt qt^ni (CaO) 

qtfcpttJFtfiqf «fqwq qff® fqfas q$t*i ^JHfaqq. GFtqt^8 s (Caci 2 ) 
JitqqF »iqq qq i fas sqt$ yi-*tqf<ny sfacswq qfq^s fqfaa 
q^q| cq q*«i fcvttq* m, iwftnn aflqcsftmq* sstt® N 
(Add-forming Oxides) *cq, *t*l $qt*t «rwq qfq<5 fafa$ q^cn 

41 4i§ mi «*»» if i mi i *faws fafa* qfc* *in?pq 



(so 8 ) «r (so 8 ) nta* sfcfci 

mu wtf* «; fcttat *c«ra 3f?« ftft* ?ftt 

*fa* % (H 8 S0 3 ) « *l*ld|fl^ ntfw s (H 8 S0 4 ) mm ^51 
3rt^ <2(^3 «PHI ^ 4tw C? ntftfw <2(W(«fJ, Stfl *TC? | 
cnt?, «nt«rt^lw ^f^s «ft$ *if«ti «titac3i 3f?$ 

. ffl»W ^1 11 3*3 **t^ N «W* 111 , <8t?tfa’tC* 

(Peroxide) *c? ■, ^?tt1 33-fafa^ ?ft»l C^ ^1 m* 

*tt I 

. ?t^ JtOlfc tPK^Wtffcv.. (Electro-positive) *!<(<, sf^sHt? 
lU\ ate? C’ftfa* mi qtf *|ff ?tll f%cnf*t-«tt« m\W 
trofctw nm ** i i?i-*Wtf <efcic*f 3twt*Mt* mi?, 

^wt^tr® *R«lt ?? afall §?tfW? ^•icI.t-CTwlii^ ( Electro¬ 
negative) *c? i 

<rf*i® mi? §*t»w *f«l sfaatf *9 «itfnfftf 3Ma«ts: 
cato fas^ *a1 i\i i «et 4* »«*5l ca$? 3«j c? 3*3 «rt| ^cs, 

stttfton mm wd mi *itf* ctfwi *its?t m\ fw 

da fm izft-v? atifacit* mi « «t?Tfrcifo atitw ai a«*cn 

3^3 ?$3 I 

i’sq \ C2^%(Potassium group)-c*lifctft«\ 

catdii, «atfan « fifing 3ta* fM^ <et caflt-**.i 

ewtfli *«*&! at$ caft-** ?$C3« <at?tsi «i ^eff^T 

n «t?tcaa *ata»* i ^?tw c#t* 

* 

l**f« af3?t t«tto A\ <aftj at^ni? (Metals of the Alkalis) *t« 
^if? f 5'5 I 

At ca|% at$ mt®, (Monad) itatlfi* ftRtW ttifitMl 
ai *mw, tstfans ai *i*at*u *ta fta aft i tatat 

«<*H3 j *tka *»}«i*roii afta-^aFi"*? «at« foi 

at^H %s nN fad'® ?ln ?ti i »i?i 



I 




tnt* foawi ^t"i *vnw *w i 

titftots arttftsft w 3r%i am cww *t% ¥« i 

« | (Calcium group)-¥jtyfwfc 

C<lf%l^ « stfq* *tl-j1%¥Hlt^M (Metals of the Alkaline 

Earth) aft c^-'fV l «tlfa v ( Dyad ) aftK Ut m *W *ta- 
*tt^ *IHttC£ff?im *tW? ¥fw® WI tlW W ¥t* 

afttre^ «r»K¥ faow ▼fihrt aftcutwi toa*ftfs» ¥f«$ *itc* i Wrm 
arcrft® % «fc»i ffavtfNci ara*i f** toffaflr «wa*ta i 

«f^. (Radium) d ^ qt$ iftttcf, <5t*l 

<$$ czfa-^9 1 caffes «it$ i«*ft *tt*it¥ afo* w i 
««1 ?T?3l c®t^ (Zinc group)—asl, aJtn?af»N*l. * 

aft aflrc aretfs i ^«ti1 fcdt ¥f<¥ &st*t 
»r«^ ^Ht¥tm tf?n *ti, s^tt &stn »rc«fc*f 

cst«ift *fk* wi ^ ac«i *< <^la w §^*1 fi«rt 
fares a* i atfiv sM-atati fcftil «f*tt* fiow *req i 

im «M*j >infa%fo& arjffc armi *ifc$ 

*tw *ftcistdFl at*t fcvitw ¥d I 

8<l ^®tsr caSf% (Copper group )-stg, *tm* «1*» 
eft caft-f* 1 fatrt «¥fa sfa-afatts* *»K¥ fatJW ¥d HI i 

fcifa ntdtw nrn ofem* awftsjtfift w i 

O'ST 1 f^f^PSTH C5St% (Cerium group)— 

*|n «Tft% ¥3**fa $sft*R aft caflfa afafo | 

^ftl eQ«3j^f^^^C3Sf% (Aluminium group)—<tft caft* 

Hdt qf$ aft*, SUfifi afteftj ; V1V- • 

*f*l Wt*lT l aft cfcfol'*t^»HC¥ Wflcs Metals of the Earth m l 
alfalfa atf frtfa, < Triad) ft*fa 4* *w*fi, fo 
Wt* ortftm m ^tl Ittf l aft tft| '5|*f- 
mm ^*K¥ ftc*Wl ¥tfC¥ w m t ^t« awft^smi | 



I 

^ I cWte casf% (Iron group) Cf 'fofc, 8 f?Cf?(, 

*1 c4%-$* i Cfltfc’Ste# fcfirl *mc¥ f?am ff??l 
fttatwi fc<,*inra ft? i f ftf.4f??M ^Rwbpw *f«« ftft» eta 
ft?W « af*i fffcs, «m« w j; ffcl?V c?w? ft? f t«t ft? ai, 
ft®l? >|ff« fof«l<® ?*?1 I?f?f fc«,*lt«H ft? I ^?t?t S$ 4ft? 

c?faf ffttH src® ft? <4« fc?t?if*?f%? arf?tf ? aft? f»if«re 

5$ 4ft? W 4f 3 ^1 1 C*i\C?? «fl^*( $ft f4$t&? 

Cf?f f lt$^ *8 Cf f?f ffttfa, t. $?t?1 ajfffcfiflf 4fatf? *|f?V 
fafa 5 ® ?^?t fffaFW Cf ?*!. a^fCf f?f *Ppf$ 4f 3 f t? I Cf I 

Cf ? cftfa?a. f gitfft^ sfcftcf mt ca)%?» f fintcis i 

b-'Sj l c®stf«W*L C3St^t ( Chromium group)—Gftfa^ 

artatSH, ^c?ta?»( 4 '?fs ?t$ caflt? ff<« i «T5jftf ^rat 
flea ^?t?i *aw ftciw ffirci fftwtta^ fcs*it«ra ft? i 

^■sq | caJt^t ( Tin group )—15^, ^ um f ftf 

fHfft ?t$ iflt C2?^? MKfl f«▼*f*l «Wfas % C?W? 

f f fa^fa att?tf ? ftfj ft? i *i «?%? *tf *i «rt^ c*itftc , 3t's« 
*&W tWCf ftliw f t? I 

io'sq 1 wq-f^'sif^ C25f% ( Antimony group )—<s\fafr, 
ft?fft ?t$ C4% f 3 I f^f?f, ftwfSpf 

f?ts? ^i-wKfota? nfe® ^tf?t*t? 4Wf atj* 4tciEi 
filftwa? *ifw Hm ?t?l ^?1 amtft«tft?f f?i&f,§vit?a ft? 

ft 

bb»«t | -O C2£f% (Gold and Platinum 

group )—*H ftJtffof « f*i? ft?fft$4t*ti *t$ •«$ C4^l? 4 ifo1 

$?t?t *tet3f m w at i,,?ti atfttf t?t?1 f??$ ?? all 
^t*1 C«fc <t1| ( Noble metalav),?^ nfc®» I . - 

wt-fiftfc itifNtf oif. Mf5l 0^v fl%?t? 

4f c«^t? «f ft ?t^? f??? fit«itf?rt ffiiOT %<v Qgftt*® 
a?tf 4f 4ft? attftrt', »ta atf f?t 4* i ^ 4?i f?ri?a ff??i 



^*nrt ^ Vw qT$flc*f* fai ^rc*it5Jd *f« i csft-fow 
fctffat* *fc«itrai nftf **t* >i**i fanft *hffc*rf*w* *Mtft *snn 
*n i « « 'fififto cftftf *w* **, «wftwfc 
fwi *t*c* <*w*ra ^ i 



■fWfor*ifiiOTT i 

(Potassium) 

qtwfa? ft? K ■, '8?'f <3»'> i 

< 2 tt« 4 ? *f«tfl *lfrK N 5 lPl? C’ltfctf'NWl Wflt CTlfa? 

I ^C 3 F CSf® 

«(t^ ?faH 

fst*rc I 

fo-TOCT «£& *(t$ Slt ^{5 * <«f*lTO* »|ffa faf*T 5 

«R % ( Saltpetre, CTtfll) iSt*I <*tt 3 *sil qft} 

c^tsti nfts ftSi* *fcii 

fiftr® ^1 rttfetfa 1 ! ^Wfa^ s ltn i fa (Potash) 

Sitw aiftffa I C*lt&tfoP(. CJFfotfa, *■$% 

*-«i* qw qwl nffat«i aits *m\ qt* i *115 c^ft&lfwni 
dtft? m qfa «ttc? 1 C*tt^tf»!^ ^?t? <Aqrft 1 

&m >1 *va 

<411* cqfeftcai ?tftwi <*Jnrt«f ?faw cntktftqq. «tt^ qMtvtn 
W *fa «»tfat} to»i ^c»i <2Mq<5! qnpr, *tm «im «tw w 1 
fat? sf%?t-tet*i fswfars ?ffa qtqt w 1 

* i ?fae «ffv«nt* qw ?ffa ^ x\f m* 
qfa «ttc? 1 

*53^ *>l ^ 1—c*tfttfwi *t$ a\c*im 9 to fa?«i *iqt < 4 * 

c?t«rocq$ 5 i qfat fat? estate* ?tfera *it*i qtii ?tlfe«i* *u 
«rsro(?t*i *m*\ w«m, f?? qfy feft ?*tfa?st*t 



▼« I 41f9CfV , 

WXlrttlftf . IfV. Wi ,*C*ra *lf^ <a*fa|* 

*lc*i w«tfc *w* foam *fart ^fiwiTOi nfrs Ww ^ 

- , . * ' ' . ' 

^F *fa»1 PHI ,■#! ItlWf^F <fl« 

ufa* &s\*\ w ct ?t^fcw^ nit*\ »i*rc^r *f*mt i «w# 
c*t$tf*wn *t$ iftwiw* ititn. *ws « % *ptf* 

fcfafas 9**101 I 

>«» n?tet i—sft wt «1 *ar «m» cnftlfain. ft^ *tfc«l 4*St «rn-*(< 
*rtti fwn *?; i*i «n$s *jic^f wen? in? 6 $fW jf??i c? 9 t*c?, nc? 
wfart i$c? i 

?H <*?* wn *K**tt4 cnt^tfnsn. * cntfe*\ ?t^* nMw 
If ?f*Nt (Naphtha) jfiWt-tWPIl 9MT 

fSwfere *f??i ?t«tt 9 *i st^m c?Ft?tf*i^ wt€t? <$* < 2 )^ti s?»j 
*wt< * **1 «urt* « ^ttc^tc«f^ fww -^nsr, **t? wmj 
wt*, s^tt&tre cnfttPnft f«NPw ntfVc*! t*f« *t?r* 
«ito *1 i rttfetfin *H *ifo ftfte ***l 

cnfttfa?\.9TOt*$«cntfetPi?^ *ttirat*® N jOt wlft* aw*' 
•*t*l < 2 tn?&t?w-f?fat® n^H«2if5 ** <4?t *9i 9 tc$ 


«FNtc*if*nt* *$t\ «t*3 ?**i «ttt* i 

• - ■> *■'_/ * ; k 

a?s^5?js (Caustic Potash)—?w nfrf-r , 

C6t*ift ¥tt ?m ^r*?i nfiiiti 

arm nmi ^ fi& vw ntcai i?ff?rtt *j«i* *M 

»i sii«i *m **t oVii-ftf*® nforstfan Mr«r n«*f«r w 

«ctin< n?ttf ntcw, ^!Nf *#K (KOH) nfsfe* i 

, :"' '■:.* r ‘'^r ^ " ,'-/' ‘-7'? »*>?' ;■»'i »: . * 

c*tt^tf*n^Qfrttof art^rt ¥(|«« «nt n«rtC 


? |l * /,»>*, 


fcvw ^ wi »f *i*\ *«£▼ r ¥#■* *t^K orte ; 

* *■ ^ ^ \ 'f f K ^ W 

»IMtW ittt T?tr*Rl w #|9 *T\ w I ^t 

«r»i« ^ff' *wtf| ^t5l m’ .ait .faffs *wtw 



«W wM «itf *h\ *tc<? <m? 

♦afara* nfa# faterc Vtrl c*frttf*in^ nte w \ vfat ; 

*ifeTPt «®I fifes ^r«1 *tftWtr*Ht* •fat, (Liquor 

Potassae) <*t*3 W I tft? *t*J*fa* « Htft* §®*fH»l 
fHft I 

a*5t^C=ri» N C^t^tf^'** (Carbonate of 

Potassium, K 8 C0 3 )—«jc^ §hp ?**tcf CH fcfartffa «H( HC«|T 

«N£ TO } ^i to wate 3H%, 

. §fv* ®*i*fHfsi® £tf*H *tew stHtl wf^ 

qtcfi «a| a?to fcitn *kcTO hh *fai •tew 

^t*tci «|«t *to? i 

wtetfn^fcityj hi nte-TOfcr? H ffws tem 

cttbtfna^ Hrflfcs^ orfto* wf « I fcl 

«fW ; ^Htf* •WTtt «tfro Htifrs ®«mM ctm ¥f«t 
Ht*H to i ^*1 to atn^H fai sjHl-Htw hwh*h i 

v (Bicarbonate 

of Potasium, KHCO a )~ft^c^,^ ;*tHC 1 

•afos^'TO-t bitten «ite *PTt< HlHtH TOtC| t$lt *{c?l 
H^H, HtHtHJP, tr^ CHtHt 4Ht HC *} 

fct to un *iftj?ici i 

>n nft^t i hh c?fe, Hjt^cHpnrwa TOi Ht$-Ht*CHi\ h* c*ftfcffn«\ 

ctW Hftwi c»tn *m«f *<:* n hi ff® cntfctfHH TOt*^. hhjh* % hv 

HJt»(cHfW« Ht«1 CHt* Hfidl CH»H< Httfttfc *TO* HI 1 

fcTOtV Hlttl HJtljafWL ¥tt(w| «teci5 H&- 

* * 

TOft^C* «JH¥ ▼fiRfl ftfrl HJW HI1 

*W N (Acetate of Po¬ 

tassium, KC,H 3 0 8 )—HrfHfafc,««»,. ♦tetci* nft® <aftj8^ -aft®. 



C*0tfo«1U. 

uwfaf f’ftit of foot to ffan «fnc^ ff, *t3ii fift* 

ftwh 

*0$ *tit<c*o vf « w*cinv, o«i o **i oiti *t^ti 
>«• n*W i-tffirr % c*w^«m nf<« ttfte tlw ««i wi m? 
mu * ct i 

3Tf*5CStiif * '®^ x C^t§tf^ , 5PSl (Citrate of Potassium,. 

k 3 c 6 h 5 o t )—« w % *ffctc*i* artoct fafcf «Pw % m 

Sifjttll (Neutral) WS §ft*t tfHttt Of fftW *W< 
fWf ** I 

t?1 (flfaCf 03 9< 9 I Bft®l 4W ^tfffW 

^ ^ l 

»>•« nsV*l i-wOtn *ttwt 0*tt itfort *f«*i ?sm< titi *fiwi <w*t 

* tw *fctci nfilf tt. 4f» tottfil fti 4fOf*ti-im* 

(Alkaline) tfclt Hit* I 

^fcSt'© s «W* V (Acid Tar¬ 
trate of Potassium, KHC 4 H 4 0 6 )~t«t« f*tt 4tt ff, 

•fttij 5rwin * fart w *tf s tittt w f*i*it« 4«i ti frtfif 
sitav ’ifr'rat’fr «*f tftfti *wKfv.* *tou «!tcf} fcttco vwi, of « 
3%9tt nfos ftfats fw *f«»l 

ft i 

Ufa®* fcfC& % *l&t*t s Ctfaf 03t< 9 Ott f#| I 

ft«J mttf Tff $*t *tttt af^9 *Kt } 

>*i <tft*{ i—4fH® s *1^K t« f*C«t ftf* c4t?t# »(» ft M* 

tt at: Oft $f t< tilt «» i 

)«* *t9ifi i-Oat Ji^fOOffc* aftf, tft OtH ntctict *f| ?ot{ «1*1 *» t 
*l«Tpq*t£ s f*P3» s (Sulphate of Po¬ 
tassium, K 4 S0 4 )—(Tlfifl « *4 ffaL ffltf 

c*«W»m(KH30*)ftff w §tn* Oil v 4t 



an«1 Ww 5*1, *tn 91 *f5t^ 9**l- 

<«Pw Waw fclW Wtrt «R 9f«l 

^c^tf^tft^ 9f9i« W ftol **Ef i 

&i mw, to fo** *wit* i to *c* «w 
*titow a^i i 

^t2l^t9 x ^^ N C^tt»tf^?r3R ( Nitrate of Potassium, 
KNOg citll )—'sfs^rt* 1 ft* ftW 9ft$8„ 9* s C'lTTitfllR 3t%9fl 

oflt 1 HI Clslf 91M1 9t¥ttl <fe «ttC9 | 

9ttot»WR-9«|9 9<ffaf *t*tt<* fl « fafate 

9fa*1 99tf8 91ltl lt%*! fafffa *ttt 99 *tfer*f^ \s 

91; ^ jtRfalR. 49tSi «|93 *1 i ttfffohl 9*lflfaT5 tftHS*! 
9P&9$ 99 *OtR Clt* 9flW 1t$ 9t^W& *l*t *to 

*trs <4 it srtfct&^R *i^n stu i«r arc ito itc* j <4 3ji^«i irfast 
^ 9%t *ilt*i it$c§$ v 9i, cntferfJUR tt*d 3tfto w *to *C9 i 

Rt^ s 9\ j to 1J9 ItflC* f«99 « %5»T5l 9J^1 

m i to bkh -, ^5t*f *rc*tc*i ist-mt lie* sstto 

*tC?; *C« 9ft 9«1 §9tCl 3^3 $1 4Ht 9fiCTR 

iftli Rttoft§ 99_c*lW*ifR (Nitrite of Potassium) 9fi9 tofrc* 

W \ 

w nfw i—Sir iifaSfto 4fw v e «st5*tt« to* 4?fo *fni 

Sstl 4«H tTict w il ipr fife w i 

99 *ifetM3 nft« 9W1 9 9»fo C*'9 It* W< ft fen 
9ftU fclM <SWW 9flM 9fal *lfMte1 9ftlC9R Ml toll «t5¥ 
CTrt W4 ¥WF *rttw 9CT, <4*9 *t*9 4f9S 91C1 It&to *f^t"C 
^4 I 4t9tn ¥• ^i¥ * 91*1 } lt91 91 9lCT *1 

*1*1 *WJ 9 , *W «ftC9, 9111 99 s 1«! Cl 9%9R 

9tpf, 9t<tl Itlt^ «t¥0n W 9tU H—HlfTS 9f9C*fJ« 



nfaiu 51 i fa*it^t it kw "iwi u 

ctfit, ** «w wit«>• «ww*rtw i 

Chlorate of Potassium, 
KClOg )—•) t ^ •ifcl’t* *^£*1 4H «f*l urns ftf4» 

^11 wrw awfH ^ ^its «nrtc<« nf$s cstnfr ■ 

51 I 3f W fctfall &VW TCIM 1* *fllt 4* 
•tfttf iftti «tw» *ki\ *fc? i 

% i OFtnctoi 3tiM cntfetf5pp^ tjffit^ cart 

C*l^tf5w*l CStH^ «VS Q I 

opfeiK c«rftc» af&t, « «rtmi«*i aja wfRtc«i 

%*»I®t 51 I tsi *W *tfarfW 31% J{t 5 I GPftl^ 

*i* % §st 4f»re N 4*fvs ifm <2fcit*t 

*fic«i m-cnfa 51 4it c3Ftfi*l N *rtwfewl ffiiarM' -sfrtn 51» 

«HPW *rff* 4^3 *f%1 at*! cw *f*CT 4f%l <Et5l 

* f 

ntc^ fetsfa® i^rtt* i 

4%^ w* vftm fofw opttifc ^ *frti 5i.> «wm 

*|ttf &ttw w ftitt* i 

i'tt-nihfl!—oft ailaUcuticM c*twfc «t%1 ®»t*t «teiw 

afiw &*1 am^i *i u, *tci liw 4H %1 lit* .*tf«w 4foicaa 

4lt»| Uf* i* ■, 4’Ki 4»»¥t ^ffl-vt fWMm niW-awi icu «wi ^flrtcn 
*f*«H m ncitu $51 fcaf'*foi1 feci i 

♦.fetwi ^ 4faKfafa$ ifc*t 

^»tt artwa optfou «i|i *if%tw fafc w, ^5t<3 *|pjf 
tatci i 

# ' M * f * 

*1t«T x jt»ftC*T^ ^ v *tf5t~t ^Permanganate of Potas¬ 
sium, KMn0 4 )—GFt^ *>fc* v 'sfr4Ht%> s 4* 

V « 

*pf8^ afeltll Btll 41C4 faW5 ¥f5lj ifoSPl W ^F1'5* 

taiiw c’tlft^l wtif-il *fft< iwi ^ 



urn vmi ^ 

faw «tntot «w vi ^fasl «ten *it J fjMBfc «w„ *$H »rpft* 
W a&lf *to» i 

•ntfwtwfc wftw ’tt? CT«*h4 *9 i ^1 *rc*t 

<5|f>5 w«f ; *lfiwll*tl ’■llfw *1 TOWl 3t««fo *K ’ft? 

* *1 fal TO< ^ 1 

>«» nJH i-*tt<itsrtCT^ to, *ittcii <*§^3 *M 5 9W ftwn 

*faw to c*itfw4 to i 

tjl^tl c*lt?lfa *lrtt*ftoil8n. (Liquor Potassii Permanganatis) 
3tw 3t41 ft4fU^lf*tl1t« ^fMfll «WI<H 

jf^\ 5 v (Condy’s Fluid) srrt^ C4 aitTO *F 5 C«it$ vfTOH 
ftfas TO*« <*, 8 C«1, ClrttfWl *ltfJWlW$ > 9OT 3T4 
*fa(1 «Wl W I 

*it4rpftw^ •t&ff, *t5H « i 5fl <<*&l 

Iftlt^lf *nHf1 «Hfa *1 « C^ppf *WPft *lfw 

<«*&« &n «l?ft <3 #f 

* 

( Oxidised ) *fin1 'tfTO^ ^fn?1 c«?OT f 4*tTO WtOTI C4 

*t6l *Wttf 4trc, 3t4W ClV® flOT 5fl *1 

4* *3 %S *ltftlt 4T« I 

*•» *tiV*ti— toBI ^itfi-^c*! c*Mrt*trttttrifci at*i »£«l tytw V 
*1 to c*t*i 9 i«rK wtn *fc« ajtTO $CTOt« *<?>» \tv \TOr i 

•It^twtl^ *1^4^ U&5PI «riftfsp( Wf Jfi #ffit 4f'TO 
*$i<5 srtwf fsffw ^ra 5fmt* 5f*ui ^tfawf.i 
TO1« fcfw-fw al f;rf$p %taptt «rf*Jt*W 

( Stomach) <4 Wttf* art4«l %U\ *$Hl «fltf I, 

(Potassium Silicate,K»SiO J 

* . * t 

«*{« ?R*t Mifo *w l. 



$$ w\m it? n*?, iii fa an%? its (Soluble 

glass ) ^tW J 

C^t^t f^ ^ ^ CiFtelt^vg. (Potassium Chloride, KC1)— 

*}& tm *fai$ c? «?•*%? w.m^t lt^' N *it?i itw ufc *wt«f 
'fft? iTO <fa*l «ttffw 0H1 iti I ww t#i *ifatw 
ftwfo itti} fa trfat^ «s?*ii? i v 

C^ttStf^?l'*l (Potassium Iodide, KI)— 

if* arprcl iTfafe^ f ffa ii w$: fat *rifi ff>ti 
Vii fat*t iftw itfaitfa s cntfetffat 

49* ?? i fa <$*$\ faitit fa< I ftUftitffaro fa «Kl^wfr % 

(w) 4*rc ftfawt?. (itftt) it*i ws « i 

itfa®tfa Cffe <9 itTfWW 

wte j fa 5srr»i ifo j^tsf g?% i fa? 3t?c*i «itfaffa ifa 
*i?Wf an i fcfaltff fin its*; fa ?rarfc *ifsrctti 

?? I 

>»> iliii-iftiifti, if. riftiPnwi ®mi cisnti w faf*ts ffim 

c* tf*«i raw * far* iffi *1*ra4 qWi *ra i 

■>n nfwi i Stra itwi ’flora ®rai raw ff*« ffitnf if. 

rarc. itra ft i 

>«* i—if ffaftora ff?5 ih* tfutra' fftefctfa i*. 

it:? f? i 

CsJfitt^S C^ttS(Bromideof Potassium, 
KBr)—itfastfa if^ c*lt^tfii^ mtf 49* W, fas cnfaw siis 

fc 

fall fttf, CT<*1 ilfafcwt *tffa3 ?? i 

c^tfetfwi carwtli. wfe cntfrrfwH i$«<stfas? -to fa* fas 
'■rfttw fa-»is«tt» i c*rtoffa( ^fa^tfart »t? fas 
«rst ft&tattffc$ sjsto f? i 

»•» n$hPt-?ftt atsra ortfii. *tftts « c^tratfaraw *f«t itwt?s 
ff*wi ii:t c^tratfa wsi' <tn s«* i 



C (Potassium Sulphide)—C*H^1- 

*rt$ ’frcn Jtfcs f*if*i$ tta 'sjwa"«fii *r»pi#s <2W® 
TO i vfttcviftvtre cl jptfa'Sorcfo.. *f&fi*f* (Sulphuretted 
potash ) §tsrt strl ^ <«TO 

*&« <81 WS W t $?t ClfaffS * S5f-2tH, 

«&S. *ft*tCTO3 »tl tftfEP « Twin ^ l TO aft 

^al 3|ft1 »2Rf5 5fHI TO^Jftfc 

mi* w I 

c*ttfttfa*w* ( Tests ) I 

cnfttfSincfliftBsi ^ arm »tCWa «9 !• 

i i c*tifctfwsni «tft* %u watti whfuti ten futt 

ca'9^1 ( Violet) u l 

c’tfttfo^ c^tat^csa auci sitfcPrar cftsfc®, (PtCl 4 ) «tM*f*c«i 

ffiratt* twftptl wq ** rtlfclflnn «*Mtoi( 2 KCl,PtCl 4 ) 

*nr» fi i 

* • Wlfr* *rcilci cm< ifatfififc stfcstwi^ t’ttiJtfwi fctd& 
(C 4 KH B 0 6 )««®?51 


CTTf«H (Sodium) 

W?fw? fe? Na ; •mntlT’IV w <« 1 

c*ftfctf*nft, <rl$i fttfwtow «wfw *inft 
c,m\ \\i* fc*l!« CTtfro ^ ^fatfswi i ^rffiw *fa- 

<2ftt* Wl^ft Sfol C’TI^I llcv ***! *lf3RtH C>nf^ 1t$ 4W1 

aftcro l *ws. ctWw *wft ^ r*ifar» 

cntl^arH. it $ « # t« 

cadWi* >r^aj ifgn *if5wtc*i <stt$r *$it itt i fcw 

*W, 3 rtf*ftf&l, fsl*! cw% coital ( Chili Saltpetre ) ai$f% ifos- 
•Wft it^a eft fa* fall l *ftli cl itci* 



I' «•« 

C3rt?t^5 % ; fc?1 ^ 5? && ^g? *tf??M «W| 

*«?t m I > 

^^7*1 ^3 «f^f l—c?tfe?T, (tore c’l&tfasGW at? jNw «at?< 

<4?t *C*Prt?B B^PW |f? ?t?t Wt?ft? WttlOT *ttlt 

?f? I s?c*l to? tore ’SR^toww aw fafstl ?^?1 torefc?^. 

■5fTt»\ &VU 5? '4« CTtftvt toOftW 5 ! « Wf*«CTl to® fif*W 

*t?tto^ PlW aw «r*PR«T 3? ?t?1 «tfc¥ I ^<5? «fPl tore fcfl 
c?ftrf??pt? at? ?sre to?l §ci ?i fai ^ apt ton tore % 
tom fed f «Rt^ «p-?t? «rtf*re tow?? *rere tos ??, 
<453 c?ftt%:?? at? hire's atnnt? ?w ftufto to?1 ?t?1 ?? i 

^ftoc?? nfw tore s??1 C*itr®?\^tt^(Na 2 0) <4?*sCto??. 
to anrt!^ % (Na 3 0 8 ) ?n* $5 cto?* mv *« I 

cntfcsp.« tor to?t *t?N tore ?to 

to?1 to >4?? cto?H (Sodium ‘amalgam) to¥ to?- 

f?aw <2WB ?? t <4t tor-ftaM sre to*t ¥to 5? ^?1 

tocstre^ ^nt? &rea ?? i 

^t^t ( Caustic Soda, NaMO )—Cllf^ *ltp 
nft cto* to^ nto? ?fre Wtfrefl «« t?f?Pt? «?W-Wl- 
«tot« w?, c^re toto w¥. ctotfw.anr to?c3 toto 

^ C?tfW(. S? I wjjrt c?*t?W3 ?s ( Nelson’s Cell) ?w 

cto?? OFttore? mn tov*nt* ?*f*re torn <*k ??;< 

♦tpwtct -«t¥3 ¥?l ?ICBCf I -4t ??tto ?f^ 3*1 to 5 to?1 
to!reif*IIt? toto cm's! ( Liquor Soda) <m$ ¥51 ?? i tot? 

<2t?53 to?t? 53 ret®! <*tp ^f% 5tC«I ?P^5 ?? i 

(Carbonate of Soda, Na 8 CO B , 
10 H 9 0 )—%4 <*& *W< re^fltEf? (Leblanc ) 3t«ft^t ats «wv 

c*ttfan qpntttBW 5W; -*fam ?fcs f?f«t^ 



sDo 8 1 <OTtV*33| I 

’SPF cats! la*?* *S , tit* Wt* att ^ ca^ ( Salt- 
cake ) i <*$ afrs *Tt^ anw* as* <51 * t>M% fafaps 

ap%! §?tc* n% *F««i a'tafoK ** ctw ?a i *\n «rc*ra 
afa ft r 4'« ?^:*i cat<5l 9W m *fctl •ate* i % 

<4CTtfaa1-cat<5l '*t‘tt*?t ( Ammonia-Soda process ) are 
uft *nff< ztga m* &c*z% (afcart4w^^cJit«l caa )i 

M «W Cf^Cs a<tV, ^ ^tttfPl 9 C*W } 

^11*px"lef fW^Pw %*W <aF®l 93 ??, tatflct 

t?TC* iOJFtCTPW, I Efflorescence) ?FW I ^ rttWn^. ^tafcatfea 

•ti «f*i-cna f at? i &l a>t5 *atata ^faata anneal aftatw 

ajaq<s aa i 

^t^-^t^C i T^ N ' : ®T^I» N C 5S it®1 ( Bi-carbonate of Soda, 

Na hco 8 )— att-TTafta> «w c^tfastaa »tt $?t« 

a^cafe. ?^c9 <aa^ ^ftta ??ai «ttc^ i 

GFtat^, catfercaa aa ajtaw *fa* *tfastt«l <ircatfaa1 *nt*i 
erca*t jaftal *fca a^tCaf «ufa<s. at^t^ca^ 

«n* x c»ip5t aa > a<5tf* fc*ftat at^tafoa^ ^ catsi 
aaw *tfaaltf <2fa3 arrets j fa catftfai a*1#a& s *a„ catsi *w* 
n \ «*tt*ft «flnt‘5ial catasi m\$i atta 'afefre i 
cat%i^ aft *ttfeafc v c*$a<, f»< ai ^ ipr atata 
arc*» ^?ta 'sitartaa catal fa* fa at? ; fa sire rta <aat ca reta 
aflat*? ^afiire ?tt* a*fa fcdn *rfaai ca cntol *afttsi 
( Liquor Soda Effervescence ) *tta *&, aft-*t1faft 9P£ OfN 

41 i^ 4 

arc* m aa at?tcai w<n ^fa^ -afas^n^ a?«r ati^tt^tir 
5^9 <i t ^faas 5trt <2tta-f ^al^ai «tal ?a i $?ta *i^» N (Lozenges) 
^att< ara^ ?a i 

(Borax, Biborate of Sodium, Na 9 B 4 0 7 , 

ioH 9 o )—icatwi f®aa^ <sta»atl aa i ^ftfa «ma! 



<wf«n t • 

wx <s r n*. «t$3 ifisfti «ra s**i *13 * & tfA 

sars *3 *t*ft3^*i* x c3t%3\3tCTft3 3*T3is *3*t ** '*fast 
03131 ^ ss i - 

cPTt^tm 3<CK ft^t^a*, *t3-iif*f3Fst-3*3* « <st*t*rc3 ww» 

i* 

%B>| ''K’W §3» SE3 «lf3* 3f33ft1 133% 1 

CStSHt C*Uft$MI W5S S3, <ft3 *ft*«53 §313 «ft3t<i 
*?3t3 §Sl *tf33l *ft$3 its 3^ S3 I CTISWI n%3l "ft* 8&S 

§sft* slstsi *t3t3 'cstsiits si” *ts i cstsNI fks% 

t Glycerine ) « S 33 sfs* fafa* S^Sl Shapes fjfcnftst dlWtlVl 
(Glycerinum Boracis) « c*(^ C3t3tft*( (Mel Boracis) $$»! 
^33 «W* *C3 43‘s $St3l Sift* <2|Cfl:33 ftfal 3T3S« S3 I 

S»t *t$Wt l 4*15 *16 *ttOf cnt^Rt’S^ StPt 3 t &< 3 *lf*Sfil* J»f 3 t ®3 *ft« 
$«*(1CS ftf** *3*8 fcstw S3l-3t3 C313 *ffrt *ftt 3U3t«t *(3W1 33-311 Sfifltf 
fill 3131 *fl3 *f»TCS <tft* I 3*fWl* 4ft», 3tltClI MtltPlS '•fl*, fc3tSf$1 
*Sw TfS S$3 -331-3133 SI S3 >333 Splits 333 faltl f 3%33l< iftR *t* 1 

Ofc*tett^ N c^TtfjS^r^ (Chloride of Sodium, 

NaCl)—i& 3131 331*1311ft®3 ifrs 3H$t3 *fl 1 frlSl »RlSft^ &l 

lf33 SWJ *C3 43* *f%l3 ^233*1 « 3*3 S3 3&C® ^1 >3g3 

*fam 3ftf S**1 StS i 3^ SC3 35*31 « Sftt 313-331 3ft* » 3& 
3W *fll3 <3 331 «W« S3, «tSft* # 3t«r 331 *tS 1 fct* 33d 
f3W3 \$3 f*^ 3f33H 31^ I 

>i* 3lW i 3311 arise* *!*$£ s* f33«t3 <iw sfitw mif cftilS« 4 

3* f 13 *tS Silt s« < sS mss n*t< swtfSi it* nset *s%» i 

GSTl^t^S^ C^tf^STH ( Br °mide of Sodhifri, 

NbBr)—^sl3dl35«-*33^*tt^ftS C3t91^aiSt^«S *l3, C*33 
*$«{ 3&t<33 3f33C# *t&^ <31*1 3133* S3 I V# 3SW tSl C3t&tf33^ 
CSl3lst*3 *PS*3 1 

'«Rt^^S®t^3 x «T*^ S (Iodide of Sodlam, 



'i>»* . | 

% 

i 

Nal)-^*rt «ll3-*Rrt WJl fa Cfl&Tfa*l fl^W^CS* 

*fa *i&tws *tfat3 c^t'Sl «i wi fci 

(Tartrate of Sodium and Potassium, 
Rochelle Salt, NaKC 4 H 4 0 o ,4H g O)—fai?'? ^9* Cflfetfa^ 

*"*1$ catu wn f\fc$ ftfere ww. fifths } 

*fci f tfai a 9 t*rt aa ifal *fe*i ^ *w< flat* rtWca *fcfl 

*to?i 

tfl Offal 9 *f$lf», TO, flata^, m*\ a*M& 3^9 <n*K «rfat*c* 

»rt*tti*; n *&»i w< flirt it* 1 

C^rtt%S«l ^t^Caf ( Nitrate of Sodium, NaN0 8 )— 
rtttafat* 'W.’it^’t C 9 !*' « ftfsi <2JEWC*t tfl ’tfjTS *ff9flC*l 
*Kfl *S9l 9ft1 ?rf|{5^ «f3i^ 'Q Cflfl <2|13ftft*l <SW. 

aft fan m rttwfai Ktv* <2tg9 ^fltn ^ftflfa 

*fcl1 <flt¥! 

C*Vtf^r*l ^«\C^ V (Sulphate of Sodium, Na 2 SO,„ 
I2H s O )—Catfe^ EFfttltfS* >lfa ^5} >*fa, fafal 

*tw •Wtf fa* *9 l §fl afl*f a*K fl a«i>. ( Glauber's 

salt or Salt-cake ) alia *i(9lET5 1 caaaJtw* are ?ftfeai» H 

i 

^catn^is-^*! j\m t?i b%m sttcf 1 ufc witf 

*ftl$ *9 1 

SFC^i* v (Phosphate of Sodium, Na„HP0 4 , 
i2H 8 0)^*i rtfa-in *^g (§3 a»ifa$fa «afa.« rtf. 

cai®t attatw «ito *91 

■ *tfi< to, flats* i« 'flflfla 919*111* qc*i 

waft 1 

cal fata* ^afsfsjfai calfap 9 )^ 1 $ catfas, 

( Sodium Sulphite ), catfan 'fltfaftfc, (Arsenite of Seda ), 



CttfstH. Sodium Hypo-phosphite,), 

f»lfflC9&. ( Sodium Silicate ) « cttf^ Vtta*H-»Pl?t^ s ( Sodium 
Hypo-sulphite ) 9*tl 9 f 9*tV M* 9tW, f%9 C*J «f*l 

<&t«rtctf 'Btyr to tf*iu <avt*i <3tftfTO ^tc^itssfl 

9l1 C9t»l sil I 

£ntfc«f (Tests) | 

artiftwt mi m trc?3 u i . 

> I *UtfPt OfM* 91, cnt®1 ««» « I 

oitlwiPi tt^t ml* st»i 9®tSi oilPiv i 

i i cntfoioti ctlfitv ft’lfllfi fcftt infill tfiartitf tfirs it i 

uttlfstlPl Cttf?t9 ( Ammonium Salts ) i 

4 *t<ta <awtr^ <rt*t *t9tcv 419 wit tn i f«« f»s 

SttCf t Jlfas ftf*l<5 ftfl &tf Ct *19»I Ctlf^ltr <*191 ft, Itffai 

r 

9 C»Itf®?ttt Cttfa* *|sgW tff 1 9F191W1 Wfo*t9 I 

c’ttSifai^ '® cttfiit. it$t $9F tt|vn »nprt«iv 

uiMtfawvv wnwtw ns* ftc«t tt^v it***} cttfo* 

«rw vt w <flt rtlfctfavn « cvtfTOt 9ti 9 

tilV&l ttf fftll flit «ttCf I 

C*ltf«H 9Vt«pDtHV 91« 9WtfVH Jtft* 4?g| <tlt 

9t9t«V *ltvv-ft8|1 <2(95 VVl lttt9 *TtCV| | 4CVtftV{ C91tltc®l 
gfttti nfw cvtfftPi n^it’i^^faiqs ^f%c*i $fi ftn 

stunt §*it 9tfnw ntt9 } vat ii\« **rU *m<$ u>wtfs«^ immune» 
iv\ ^3$ •vwtfvvl, vt^C9t«^ 99 *tm 4t fit ftf«* *t«ftc< far** 

f^tl *it? I 98t» tl^t 919 *}f«W »|fV9 frfal f^lt <4**1 

<*19® ft vftvt <4tftfat*p* «av5i nt$ ^rapitt 9tl itt i 

(Liquor Ammonia 

Fortior)—<uwtfaH ?mn. «ft*l It ^fttl *t»f< <2193 ft i 

tfl <*199911 m I «wtfal^ ) 9 9f*l^1 



mm t* *rsst fc«t*t «Ritii *ftw <s5itftit <tjtn r^ 
>51 i <At flit*!, ^3*1 Ad «ts»t vsttd fcncsfa' atm Svffl 111 
tstr* »faf u **.« «t*f <Amtftsi std i 

<*t atm S<$fa« *$tl i *»sats itfan tit 

ltd <awtftst Mils. ft«fa ltd «ttc* I cs often mi <st *lst< 
«tfcf, *v? aw fcasaw %s*i a fssi 3tsts fafn c^t»it Sfsa; ants- 

StW tfaw ftfa Sfalt 4Wtf*St* atm 43 SdWf' Sflfo 

ltd *itcs ci 'Sits fcww fa* tfaf wtds trtCTM stst 

slSsts satmt i 

*®t atm feaftts-stfafasi-sms; tstd fas fas arts* cst«f 

ffSW 4CAtf*lStS fas fas CStftf 2ft3 H I tits 4Sdt«t, $t»M 
cptntl SHI f WS Sft3 fafaft S*fsst ffatCSFtflStS *lttfIt 'Adtfast 
2ftlS* 4S? fastsWsfa^fcsWS (Olive oil) sfa$ fsfaft stsl 
ffifaptf\<4Wtfast ?ttsf stfaws Sss stas is i fatfs&H 4tstfr 
ft{8^ ( Spiritus Ammonias Foetidus) 5|tSf ^tS 'Ssss 

<swtfasts atm si<3$ is i 

^'sst’El 5 «CT (Carbonate ef Ammoni¬ 

um [ NH 4 ] 9 C0 3 )— :3PtSt|3 v ^, 4Wtfis\ 4S*> 5t-<tfa 4f (aft 
^fsst Sfafa 2tcst«t S*f*W (At *Kt< St^ffatCS §fa« IS i ICS SltCSF 

afsw sfat ttw i 

1st mffK ftattJF <W ^fatSCT tw i til ltd <AWtfastS sft 

fa<3. is i til ^ts-stfafani-sms 4St aw aswt as^s t cs csrta 
atspn ifw <ss>fa3 stc*i stst as stst its i tuita( *ttws 
t*ls stfast tlt*l StCSfa '«fSW til CS3S<( ^Sfat« fcfasi sts, fa^sfa 
«isfifc «rtc* m i 

iNfat 4Wtfa 4CStSJtiifat^ ( Spirit Ammonia Aromaticus ) 

at*? cs fcss s?fl sjsg® is, 3tii f t*M? iwrtfast* 

sfa? *pr *? *ist< sratw *?« stfi «ttc* i 



otef I ty* 

» * 

( Chloride of Ammoni¬ 
um, nh 4 ci—P i»it«r*!)—c’vtn ’tifn. as® ®f33t3 *m a<m*i ftvt® 

(GasLiquor) 93, «t®f9 i|f«« 9f^«l C3tt ^fiwl fot3 
<3t9t9 mfaw v4wtfj?9t m\ 393 99 5 b 3jm % 99-ftfti® ®ftc^ 
csrtfaf ^ fiics? *tc*n 3t9*i 99ft«i fc* 3t9«i 99 ®ft9l tiw 953tft9^ 
qrt9t«®*3®® ®3i 

*PIW$ 99 ,3tmft?1 9 0tf®9^ C3Ft3ft®,4fC9 ftfaj® *ft9| fc««t 
9ftdI9 ofc 933 C339< «J33J \ii\ l‘ 

lit fflftt® dt®?*, ^9 9ti?1 9t «Wft ^\9 ( Fibrou3), 959 
*WWt 39%, 9? 9^9t9 W 99f9?F tl«3 §93199 9C9 I %1 919^ J 
3911* i C*ltittl(<l dt®V( 39t*tC3 4r.®3C9 Iftfl 9t3 I 

G^t'STt^S X ^' S T (Bromide of Ammoni¬ 

um, NH 4 Br)—awtfsnit* stvi stttgrcstft^ 3fts % *w9fdt 9*t3tir 
93®: fe®H 3C9td| 9* *f33 3$ 39f< 393 99 I 

$91 9 W 39% rtftt® 9<?ft * 93? 9t3t?C9 §3 

93«ftV t 

(Acetate of Ammonium, 
NH 4 C 8 H 3 O a )—-9t#.3{} 9®, 4t9fft9t9 ?lft® <4fofSf t«fi|9 % 

ftfet® ®f?9l 913*1 5»9t9lS ®3®S 99 ®f9?i *|&*f C^f?t9 39® 

391 

» » 

4$ 39t< 9<fft « 3®ft*K lE9t« 9t*t9* 4)« ^§t 

^9tslJ(*3f®f^3‘-*l , 33 ( Neutral) l cettft 991 9533 3ft® ft(39. 

1 

9f3«l ntC3 9ft 919 <4C9tft3l 3ftc5f59, 39® 93 i 991 9ftt3«f®S 
sp? 9J«9® 9%1 9tC9 • . 

^Csqff^^jTS^-sTt^C^^ (Citrate of Ammonium, [N# 4 ] s 
C 0 H B 0 7 )—mtatftit? §3 3ft93 ftfii® 3 ft®, *rcwm 33rtif« 

* f?9l 9® ®ftft 9tt9 %1< 39 5 99 I 

. mm *m « mftsm <awift*i 9i9® ®nif« 



0 I 

▼fill Iff*, 4 $ C3\%*a nfN «f*i ftfat® *ft3l «n« ^al 

33 I 

(Nitrate of Ammonium, 
NH 4 no 3 )—ii-fa r are ^ ^ifares ifa® nmtfinti am fifai® 
sfail wtit* *s®; w ▼flu itci •ni^<fni i 

t3l «»l ®3%3 * B?*lt*tt3¥ I **«’C ®t*t3fat3 

fc'SSstcital 3tcsMt3*-*fltH (Nitrous Oxide, laughing ga9) 
§3*lt33 I 

*5q_ s-pc*®! 1 !?^(Phosphate of Ammonium, [NH 4 ] 2 
HP0 4 )—itHtfNa fc«f St3M3 *lffc<B 4f*lS53 33 

fafat® ▼fall ^1*1 3*f3C1 «*ft*ta t ta *tlttf*W3 33 I ^31 ▼filfl 
1$C1 (fldtfafa «WS 33 I 

til 3fatfafl& } '•Rt*® Itfall ^ 9 tt3 ««*8l Cl®3< ItlSl 

*lfe® 33 I ^51 it«l SM*&3 I 

^C^ltf*r : 5i , ®L x (Sulphate of Ammonium, 

[NH 4 1 2 S0 4 )—faltcas ( Gas Liquor) ifa^s 
•ifW^fafal® ▼fm l^tllS WJ W 3Ffa3t ltd *t *Hft< 2f® S 33 I 
til Hd *Wt3T JJ^IS I 3n>fofa ‘2t«5-^3 e i ▼ ^C® nt3 

faltl fafrs t3l Stgl ifllM 3J35® 33 I 

( Sulphide of Ammonium, 

(NH 4 ] 3 S itecffc^ m*{ ^ar niretfasta artiw 

¥ 

<2|C3"t ▼3ttt»l *t3tt<3 Jjl 31 -*I3I ! B 33 I 

131 3131 %®3< ▼«* ▼ I t3l Iff *lft*t3 ftfa* *lfa- 
5t3* (Re-agent ) 3K*t 3J3^® 33 I Cite 3tf3 C3ffaCV3 ift® 
«3Fft|« atd HCT 1313% $3tfa*13 ▼li’f 33 I 

«tftt33 133 fa**i1 ( Testa )| 
>«3tftl\C3Stlt$C'S« 33 *h*l *tfWl 13T 3R«8® 31 I 
' > 1-TjrCTfl? « C31C1* 4$ ifc Clfft* 4WtfW33 Vtl 3fH 



«ur|5^\ *tiwi ton itfai Ifou iti, fftnta niftl 

ltd* Hi» 

* * ajtfefi* cvtitl*. huhiw ifiartil HtHtfiftl 4 mHh*i* sntifaati ®i* 

C*tl1$® «*« 551 

* I Ifftfa? HUltd Clllf ItHtlj? 5t^C5tW^ 

«W* 55 I 

» 

• I h( 8^ CHiSl 51 *lfel*r *1551 H quill* $5« ifat 4C5tfHt1 5lPj 

5* I §5l3 *){** 5*5t3l >#5t fe*1 UlH Hi* *f55tl '6‘t 5t5l HtHl«tI I 

• i ««9ttm* ®t5i (Kessler's solution) HUitci 4Wtfti5 cilftt*s atil 
♦l^*(5< 5t51 *C1 l 4«tf*|5rt *lfl5t1 5tt*W *ttfc»Ht4l *t<tt< H5:5 55 I 


Lithium ) 

fl? Li, *115511(5* «*5 *.*8 I 

f 

sritfs ( Fused) ciPtlt^ ^ fafaltl sfevtfltl 
5^1®I 4^ v\w fifs|| 55 455 frfalU 5t$ «J5^ 5^51 nc? | , 

^ «T*M*lfWl 5t$ ClflFS 5S5|5*f, WR* «W1 *1**1 
5t^ 5tre *1^ I 5t$5 Clifts «W *1(1511:5 «1t3 

5451515 1 «W<Tt<ft HfC<t5til <*IW51 <n*^ <2)355*15 35*1 

ftlSin *jrt*i^*iwf «& n$i c#f* ®§* ifaitn aw mfaw ««tl 

5tl I «| 5tf *«=, 33-5$ *<§fa "tfllf^S «H«| *151^ W *lfl5tC1 
*C1 1 f*lf«f*n 5t$ 3t*l CWI 3fl5»J 'Stfalt &li I 

^«P % (Carbonate of Lithium, 

Li 9 C0 3 )-$l1 mi< |4 «W11 ‘ftf *1*11 3t*1Cl oira 5«11 
5111 fct311 | 35«1 Ht5t» *tfl*ItC5 35^1 fa I *1#if 

flfatf® 35*1 3ft* *lflltC5 m 511 
5156 <H5t 3t<5$t 411531 fcfa Vltl * fafl* 3tllt C5 fafall *H&!1 
( Lithia water) uuft *fl« Ufa, 33* f*lfa*n «OT *5 

.51(111 Wii 3l3ifa* 3fas* ’tH>\ >1lf53 5f5*t 'Sttll *11^11 Hit 
<*tV3 511 



3*ttWj3S l 

<*5^ (Citrate of littidhi, 

Li 8 C 6 H a 0 ? ,4H 9 0;—ftl^c <nfte % <iw «m 

<imas fafas *fi«l &511 •sat’! w *fa5l itci W< 

mxs ft \ 

til ctflW C1<5f1 5<t^t«, Wl *Jfdt 55^1 <41? ff«!-C1tl*; 

W ltd W< tit51 *Ct1 

ftfaif. ««t$f 'nun fsta*M (Testa) i 
•it 5t^l oftfa* ft*tf>1«ltl ft'5« ltt»l f*W1 Ht7 W*c4 w I 



(Calcium) 

ItCffe* fe* Ca } 8»»o l 

ufc It? <4^, 4fl®, 'S ¥l,¥fl? <4flWl 

lf?« ftft/3 1^9i l«tt3Kl >mtf^ « ?!$?{> 9 '.*\ ?-Vl 1CW * 

fc<lfl«fC?t niftf® *C9 I ^FMsrts «tflW *tlt<!Wtl «« 

( Chalk ) 4t it?i vftrc^, fan x l^ ( Gypsum) <4^ lt?l 
**]?$ i4lt C9t^*t<( Bone earth ) <4^ it?i *lj:ip§ I 

OFtit*^ it <5f?$-2titi itn fifife ifcq 

*ct^ ifcei itn *itf i 

ef^J i—afire <m<, itiicn itfare W 

nfitrewi itfln fafcs n 4m ^sk«t ntwt* fWtvi, 

*fin <*fic3 lit* i ^ fiicn w n 

^t (CaO ) si^3 n i 4 \ *(tf w stn-itiri «r»icf fiwrn * fare 
*m I 

=^Jt«\fs=i=g*t ^rt (Quick lime, CaO)—, 

in iTiti«t$s *u$c3 fi n ititfa gi itw «tfii i it-if?, »iti^ cififc 
fat** 11 V9 CltlSm Itlfotj ^ aitt^ VI llcai >4i *tlt< *W# 
19 I *91 Clfare «3<<, §St 1 *KClt<fl ’(fall Itl lU fdl «WItl 

fin »t#t «3 cm itci »itfac*i & ii»t ^ti w itii iti-i 51 

RC»I1 ifi?S <4^fare 1*C»I 111 Sill ,lfV5 flfal? 115 <4$ fa»|Cll 191 

1 ( 

>4? Hfl9F ««tn fcl’Il 11 ( 1 R »1 ttr«l« ffeci ItCl 1 < 4 * R*|-fafat 5 

v . 9 ‘ 

g^re ( Slaked.lime ) ?« I 

. 5*1 ire «w Ifinjw 81*11 i RMi nfi« rei *fa* nfiitw, 
sf fafet? m\ its* Ht ; «*tf^ nt&n, *re ^ (tfcimfi* 





* i 


51SS *ttW l « fC*U q*l ( Liquor Calcis, lime 
water) sissta *fi, 'e ceMI *wi 

fasti I *fa6*| at pis «i»i <afas^ WCI* 

if*® flfa® HI ^15 *itC3I TO 5C*tS to «Rtf® 

*> *■ 

Stfall fc*l «NTO ^tH S*ica « TO *1? ( Film ) 'Stfare CSSt at*. 

*1W *PW 3ft SI 3RSI 3FM CSttl ^5t ill 1 3 St 9 ^tSI »fl| CS ^ 

*W *t4faf 4fts N «ttt*( aft4 *faft ^ 

*t4V Him cTOa< *in <sm to 

arWft eiM dim 1 

%^f g^pgpgy (Carbonate of Calcium, 
CaC0 8 )— 2 iff%-n'«c*i Mfa, fsfas ^iti mt 

*fliW 4fatci«rwseitstar faiwi ®l-<vi ***91#® 

fro® cwf^lt , « *fteil sis 1 

'dMfSfo ^KStTtWSF Sffaffat® iflHRl sfSil Vffo *tfS®1 

fs J «Nt*l ( Coral), 1*1, H\w, f% 

Wh till toi faf%, #t^ i i « fkaa c<rtits *ifl< 
tfSl <4« 4tw 4td afc *NM *t4»i 4tts® 

srt*tero <*tm toii m 1 <•! a?ts* *ittsrw *i5«l *tl$ft% 
«afa^ $<*ffMt Itaf 4st «nHc^ 4fs*T cnfSi 'atliiNl 4^ r ® 
ntfl* iili *first* fefas & *nt»\ 4tet *^*t itfa i 

#c»i invfa, fro *t#if <afa^ Itsfcir 
ftWisill as s^si Mt*\i *tf$f 4e* i 

aftfcf f«l4t«&l (Cteta preparata—prepared chalk ) sits* 

el <Mt #fo&n ifai* st, kvt i$ tfi ctW 
4M4< 4 1 t<f a c*w afP«#4 4fs4 stw 

fiSsi ^str® gs s^si sts <ast ^t*( s41 tsrs 

sM, %w, d# a»«rt^ '* fl'l^i 4*i% ftlN 

5 ^ ( Pelvis cteta afomaltichs) tffll ft r <4 









(Grey powder—Hydrarg cum cretaj '•IH fqptf*! 

si <tfe cits stas «i <i$ isnitas: lutii cstfc^t 

’ iw i$n *k* i 


J8i nitoi i-st-«iff 4 * ft cSIfefo* itfal w-ftfes ittalttftfif 
efts c^H *foc* is*i ft&si 4fn^ *ji»i Wfa p ; *1 fjtft* «11 

ft*! nfes ftntSwj 5i«m am nts i 

ClPtet^®,. ^t*\f«PS'«l ( Chloride of Calcium, 
CaCl 2 ,2H 2 0)—5t-lfe ftfcsfaFtfaf 31 *fiw1 ^ ^ 

«i«® Cl I 

Id ccfas cisvf, nt*ti», nw nwl wto uw su-jifcip 

3M fill I 111 <*K«l W <i n«|?S Sf*ll .ItffW 

Hide* n*i ctw nfiii urns: ^r" ii, nn 4t*ifci iPBl fti l 

lit? m tfc* ifml cai«$ifc?« 

«ftwi ati i*j c?t* w tii *fecs cfca Ijfl 
cjrtit^wi nfcs iw if i 

f’Tt^L f Chloride pf Lime, GaGl 4 , 
Ca01 a 0’ 2 )—lit* ’Hi «lltl nil 3tf« ( Bleaching pow¬ 

der) i cstfKiJtcni ilnfftca leu ificni tan *n fade?, ^mt, 

* * % 

stetf *&*chi i lei sea fifes *f|it ?t*f1 - 

cntfeltl CSFl'fWc^ai^Wi fftll ( Liquor Calcis Chlorinatae ) 
«ta*CCl 

<ll *tflt<9 fleets ftwi 111 

^ m 

( Disinfectant), 9 lei ftstff Cltlita fjfoficli ftf-|f « 

lartri nfffti f i tn news n i 

a^C'*S5§ N <W =3 N WTt*£*l (Phosphate of Lime, Ca' 3 [POJ s ) 
—<4%® «f trffll fclftS «ftfr«1 Clta ff*W 
^fiw «| nrt< uita sl»t *w i 

111 cifacs nsW, nw ^ftisl natsli; «f f-fafef nllfc f 



faal fcl ara alal at* i ^aa*c*f fcti anitl *f* 

faa*n 

( Hypo phosphite of 

lime, Ca JTH 2 0 2 ] 2 )—^** 1 . ^f»i5«t <sw >a*fa* *faat $*t*t 
etcaM *faw *iwi< *.** aa i 

*11 cafat* ctitf, at*ts», *t*tai* f*v, »c*i «ifq^ *if«tw 

51 if al, mt-atci mantrap *ga*ta i «i*rt<' cwtq faat^ 

(Fellow's Syrup) <2F?f* *cr*fcl tfjpfl ^aca* «tat* fe*1ttt*t I 

► 

( Sulphate of Calcium, 
CaS0 4 )—«f|t *Hft< ( Gypsum ) «tf[* afa*-*l<ftl<a *t*t« 

TO afaatu «n wit atm tat wi *f* mat* •ifiwtwairti-i 
*rt 4 ta *t*i sa atfani «k*i* *tft *iffo *« i fynym ^*n 

<*twt*t *f*w qflti *W «m* aa ^at feat ?Utita *ltfa»( ( Plaster 

of Paris )‘!iW¥ Htn mtM) *nrtt«f *tfirt* w i «tn^rq 

*w *itfvi *wt aft* Wat* »lw Hat stl ttw, <a«ta cTO 
•tatitfi its ^ftiat* *s i*\ an** w i 

Sulphide of Calcium, 
CaS)— * ( *w$ e *i*l fafsi* a 1 fall fe*t*f «tc*rn 

*fac*i *rtt< fe*,*t* aa i 

-■ 

tati ** aqfrferafe® aifentotwi wti j to *f* atatf *ifi- 

atca 311%! I fMlcaFtftltOT ca a^fafecacfc®,, ( Sulphurated 
lime) •diatctf an** w, *t*tc* "twit «• *1* ***t$* v *a 
«ttt* i 

( Calcium Carbide, CaC 2 )— 
at<$* <**$l calf**? *, ( AGtylene ) «pt»( at** 

*faata *«an***ai \w toi aft* fafet* alw -nftifeftq an* 

fe**« til 



CSfani * 


' 

fN*l1 (Tests ) | 

Cf m$im lt*1 nsWl* ftft* *« I 

> i artn Own* oftfa* <HPwtf $«« *tcn ft«n a^ni cn\i «tt*l to i 

% > aUtarS^ cntsl nwtcn *n\ nitwfwi an® «i i 

* i TOtfro n^ntcn^ nwttn *W*\ n^ntwfc *tna ; $*i 

-nfatST 4Piw ar^« to t 

«i Tpr^ to, cntet nrotrt rt«^f top% to, nt^ net ?5 ; afnfcn 

4ftl« an% i 

«i *Jt*tf*m apt*! nutTO cnt^ *W^ to:? to ^1 (ctfwte 

Ifrown nTys ■neat) i 

( Barium ) 

ntttfTO f&? Ba, ntTOttfro «TO J«v«n i 

«(tf n^fVlfa^ ^JlftS faf*l'5 $«1 
^jap:*r «f*"*tH (Heavy Spar) iw (Witherite) stfw 

^fasf *ftt*fac*t ffe *1 I 

3?fl^ OFtSTlc® -<TOtt n*tna *fttn etfw( ttTO 

TO*fo W i^it *tc^p i 

<ift tt^ mfnwCTl n r 53 Ufa's llll CTfwi JRHftc % (BaO) « 

(BaO a ) ntn^ S&ft «S^3 VW I CA$n\ 

TOSHAS,’ VTO *ifc« fafe|5 tta ajftftfcl (Baryta) 

art** Tf\i otftfipii-v’m fcanrra i 

1 

<3c* fev tfitctc* (Ba0 2 ) w* 

fafa'S TO«5® t^«1 *tw I 

«fill^ ’ (Nitrate of Barium) « «f*TO( C3Ft*t*®, 

(Chloride of Barium) ataT ^ j$tl chfa* nfsBtt* 

(Re-agent) *R*f TO33 w \ im\ wen ’ an^l y nUft TO 

FtH wfhtf ^far^s tfroi niw «ittnl ^f^t? faffs tm\ 
W|* Itll HtVf I 

C^fijUCH* WTO fTOI»H ( Tests ) I 

etfn\ cfutmost nn-fofro am ntin>t« fltfts ai^« m i 

i i wftwtna «>fnn fl»tf*t<tht a^tn fn«n ?f^< ttri to i 
11 cnt®t nwatci nn % «fwn #m n i 



i 

«i aft®, al ®9W$ *Rwtn «®q{<*fim 

*19 fcvi* n ; t*i c*t* at** ai *Ft? *t?tc< aa% to i 
»i ^fe-p *tSp\ ?l cnt®l TO*M «®a< C*U*\ 9TO *5 i 

»i C9twft s 99, *ftt>i atwwt pfaatac'fs cstc^ 9* oifa?? 9<«9 u t 
* i *]\*\fw\ 9«i,c9tl5a atai auatwt c*®a< caftan. a9.wK 9ftTO ^*csTr 
?* (Sfasn.« aim/niuna nfa® *tran) i 


(Strontium) 

.i 

aitff®* ft*' Sr, ntaatift* 9*9 ►V*e i 

^ cnfaw? st? jafiit's? nfts ftf«i« 

*^?l ?«(tapt? (Celestine) um §fa*t^t> (Strontianite) 

9t99 ^fsuMJrt’to 919 I 

aiftfs If 5 ®!?’! c-*t?t^5 ^<v>2W? TOfiR ?i?t «t$ $m 

nfcil «tft9 i 

<& ^ftWCT? ®lft'5 W*\?> ^l?1 *R9rtl®, 3t?9 49&t 
®rajt^ ®ra i at$f3 ^ «af*n®? afas fnf*i® ^c»t Jjfara^ 
(Nitiate of Strontium) 3t*{9 ®w ?? I 
dfc <rt$? dtftf* *&«! fttl J 39< util 9C9, 49S Ifa?^ 
'It’l ^tc*l1 <899 w I 9*n1 tfl 

9J^® ^RU I 

|f9TO® 9*»t fWI ( Tests ) I 

Ifaawi atttS&a arsi-fafti® atm *t*V*t?i 99 an?® w i 
> i at it^a cn\fn* fl 9 tf*ftft ntw fiat ai'jw c*rtfw< afti to t 
«I 99 . cnt«i nuntcn cts?< ®ftfwfc 99, fc(9an. ?s i 

* i aft® al an aa%i«c®ft *ro v c9&, nuatcl «®n< |ftiin 

9*1 C*fc % 99® ?« 1 

«i 9!t9i,fSm »ro„wfc* »fti «w nftn fafra Um cunf |ftwi 

9*T,C»rt, 9<«9 ff ( caPm? 9 ®It»lX»«CTl «w*) i 





ajWjsPnPl (Magnesium ) 
ntcafea ft* Mg s *ttaatlfaa wa *8«* i 

^ *(t| foftic^ 'a extras* <2T?fo .catfr* *c*f 

«tt«r *ml ata i *FJt*if*ra^ *t^wu>a afa® <a$ af$a 
fife® ^al l 5C»lt>lt^ (Dolomite) sUa^ ^fsj«r «nrfc«f stg* 

♦ifiRM *w i »^*«ri?i «g$ *rt|a c?Ftat^ v fasaft «ttc* i 

<4*1 ait^wfwt estates, staa 5 «ta«l fafat® 
Tfaat am statt *fitt«t ajt*«fjra*( at$ fcvw aa i 

^ ^ ar^t—tata a< ca^cma sta \ tat 

at® 5 !*, Sate* f*({5?i *it®^it 'it^s ai a>ai afe *ttca t 

m aVtftws ataa «ttc»it* fw?s *N«*fac® 

ate* <$« <at®a<ajtnr^rwa;®rert^s.. aartafti ata i 4$ 

art’icafaa’t (Magnesium light) I 'saaff® ttc*» *ci>1- 

4f<F % »itata aas ^jteatcaa *tfaac6 aia^u aa I 

V 

aji^f’ma. at$ al^. *ifta|3« aa ^ i «tt*t 

faafts?® a^ca «f*ic* Pk?i<h ^iaai at^tta^ ’Uta. fcvit aa j 
^l'5»i aca fast «(f® atats ’tfaatw afa<® aa i 

«vg at^ at at& 5 f«Ftfs^ ^facsa *tfa® fat® atcn 

ga afcit ata « at^ 9 tc«rs(*iJH Svwa a>t* i 

(Mag¬ 
nesium Oxide or Magnesia, MgO)~aFHti*tf 5 l*tC'S etaFft 
an^a^at* ajaata fc«i« ^tta, a«fl—w « ^aiftLwfaai ( Heavy 
and Light Magnesia) I 



1 % wfnii <$$ *t?t«f >*fw w t 
^ wRcs ^t*, 'm nuftfta i *c*t *ifHtw 
an*fci «w arw Sh* i Hi 4tH^tt?Ftfa^, 

»i*»i shcH an*h i 

«jsq* 'S0t9f^ <s jf^ : S'«l (Carbonateof 
‘ Magnesium [MgC0 8 \, Mg (HO)„ 4H 2 0 )-*rttwtfaltra *| 

«t?ta *tiforfc «w, jmbhPuwi wit* Hm ^itf, w 

<$ *|^(Heavy and Light Carbonate of Magnesium) i 

*!•(«$ W. *T *¥ s C’ll'Sl C5t*ltt *h\ «fC*iK 

ufa Mm TOJ $tHt «f ?fiiil ufoi 4 *ht< 3*3 n I Hi 

C*?fat3 *34*1, w vmm* I « C*t* StWII »lfH5 

Hw *Hl <34 *Hl *?t? I 

^q^v}] (Sulphate of Magne¬ 
sium, MgS0 4 , 7H 2 0;-*Htt4r x (Epsom Salt) 

4f«!»1 «ltt* I 

s?t*i^ cq ufa *j«rtc<« fccui fHfts, 

3t4tS *lfw Mm eat 314*1 3*3 44 I 

HI C4f*fC3 4*f(t*, tffif*, J154t54 ^ft* *t*1C9 C*ff^C« *ltS4l 
4tf 1 Hi *C>I 34^9 fa* JJIWIW* 3E4 I 

dPteTt*£® v (Magnesium Chloride, 

*■ 

Mgci,)wntnriH’« ^iHstcjptfa^ 4*cn Mm 4i« Hfa 
*if43 lawtfsnu cststl®, C4f?i im: m *fw va «fo»i ^ 
*WK 3*« 49 I 4H.3 *4^" (Mildew) ^fHt4 «f* Hi 

4J4*3 44 I 

4J1*(t4f»iawi ■q*’) (Tests) | 

*jt^Plflll»l w,wrtl ®t9*l *¥ 4J9 44 I 

> t *W y Celt's! HtHttt C4®9< ^ ^Jl^PiS^ ^«C4 ff s 

Hi d)WtfW(. CfftlHs AM 3T4% 1 



x. I 99*5. JfcCTtd «53< JCtWtMPi 9**5 s * «(it t 

* I 4CT1PW* t*W$«, »lt$5l5 ^WtfstSl < *C*5„ <9* C9l«1 9«9tC5 (WH 
8t9tftfll 'SWtftS’l 9jffiC5f*lS9 9**5 x mil 59 ; *99 5t5 t?na^ >TC*5 X 

( Tripple Phosphate ) i t51 'Sf^lSf 3f9CS 39% l 

8 I *&9> *l5t»f 91 C9t®1, ^19 *«l 31 9lt9tt5t3 3t91 3«9ft9 «39< 9JtV5- 

59 I 


fa*,. ( Zinc )—9*1 I 

9tl5fa* fs? Zn, ’1t99t‘tfa9 t «99 '»« , '»9 I 

& *lt| ^55 %S*, iflfa®, « *filCTfW1 Jjfti faf*l« 

?^i 5«tt3FE9 fa* x *l*r*&5,.9l C3t^ (Blende), fa* N 9>t9fol5 s 91 
9nt®\l9l^9 (Calamine) 49t ftff, 91 CW, f«Tf % ^ (Red 

Zinc Ore) we*i *9f*te *19 i <nt 9**1 «ww 

*ft3l *tC5 ^5fa Jiff - ® *9*113 9J*$1 fafsl* *9®: 'q'Sjfa* &St*t 

•ft* 

■» 

*WN *ftt*l fa*^ 91* 9l’*tt*tC3 M® 59 i ■£& 9N 

fal35 *9*t9 •tft't® 59 I 

fa** 9t% 9*99 SW* ^99 vf, ®tr«rt*l ^5t9 «1®J*3 *te 9fatf9f*ll 

C99t9 ; 95Sr SH-JWl t*1 fWlfintW 'SSf-St^ I 8>S>°C <5t*l-9t3|f9 
$5l 39 59 < 49 * *ft|*t 59 *t*t i2tC9ttft fffftl 9tfat*tM Tsfasl 9t9 | 
ft^*l 91 ^ts' 9tf, 9t^9 C*t9 <99^9 59 *1, <11*21 %l\V 

*t 9 < 2 F?f® fa’ft'l * fa 919 m 5*I-9F«'S <fa)l53 *U!?9* (Corruga¬ 
ted iron) 9^51 9J93<® 59 I *t95l W*\ 3tf«i9t9 m C9 3*»J 91*^* 
9I95t9 9!ft, Tt5l C^fafafa f** §5ft 9*19 *tte*11 

9*T«1 «ttC* ; C 511599 *tftai W Ufa* ^5ft® ^5 ftffol* 9t9 f*« 
59819 *11**1 *ft«H 5ft1 ^51 fa9lfa* 59 I *fa*l 9*19 9191 
*91 enlist* 9>«fatc* HJt>tetell«rj5, *t59*l N (Galvanised Iron) 
9FC5 I 

faf^<2lt5 99* 3t9M 39^)9; 39 5^9ft 999 51^1^^ 



i w, aftt aft- ' 

cgtww* ?«fawc«i ^p afcrtti i 

«N» ?al 'S ^»8 «ftt ®t3 ftfa® itfl **• aftt ftW*t 
(Brass) <are® *i i > <st*t W$i, > ftc*^ a * ®13, 4$ 

«^atc® ftift? ?t$S faaw af^ fa^al* (German Silver) at? 5 ? 
fjijmt^ (Alloy) a?s® itn *tc* i 

^(Oxide of Zinc, ZnO)—J& a?K 
faa s ?t^ ?t aftftail ^ftta «m 5? i 

lit C?fal® a* « atoftfla afCT «hrH* l 

fot ^t*i <suvtc9t $ftaift*f cwts fa$ %®»i ^c«i a^ift ca®^ *m 

at? I N =?**!9ftia$ 3J^% <4^ 3t 5 W'5W f®3 a?1 

^ aw i fcfl aw «w aa ?sa nfii’itc'l ?m® n t ?tc® 

4 ?®I? (Zinc Ointment) ® *? | 

fgfs^ (Sulphate of Zinc, ZnS0 4 , 

7H 2 0)—$$1 J|ffl*lv: Clftft]? feifc m, (White Vitriol) 3tl? aftfo® I 

ftif, ?t<§ aa-ftftl® ^fai® «??? *f«i Isr? aft® 

QFtftc*ft 9 ft? « ^ f«w H <W9 ftfet® ®n®: ^rh vatnf 

w ®ft*l *&c*i aat^ 'sus-s *3 i 

l«1^|9, at? ftatv « aw B^a i *fa?a «t'ff® 

ft? aft aftw «t •wttfa?wa fafa® c??* *aft w i 

apt^C 3 ?#. <=TSi*. {Carbonate of Zinc, ZnC0 3 , 

(Zn2H0) 8 , H s O}~? 5(C^ *w % final 9ftl? *ftfol» «M 

wftm ^ fac?? ?ft® <n\ *»t< m i 

tit ci®?<, 5 *ftata, «ti « wfifft, «fc?j 9 ft* wc?! 

•jtan aft® 9? itii iti i 

CaPl^tf®r^s v (Chloride of Zinc, ZnCl 3 )- 
faa «it$ iftn$tt3Ftft*f «ftt® m *ia: aa aftit atw ^ *nt< 
<aa® a? t 

i*\ clai<, atfaw a <®n aa cafta i ' . 



’wfrjfahi i . ^ 

«l[v5 fa?*l ; !*1 <W5t 

(Caustic) »W< I ^FitTO (Cancer) c?tc*t to ?tf*¥ 

«fWt*f c*rfat« *lts?1 ?fi l *tB5i 'Q ftot*fa fafas aft**! 

?? ; aMdi ^*Rl «i*8t ^ wfa W (Sir 

W. Burnett’s Solution) i 

[Acetate of Zinc, Zn (C 2 H 2 - 
0 2 ) 2 , 2H 2 0)-^Mwfe faf.W otf»il5f *33:9* 

*fa?l *ftw trfaT? *f*tra <sitef $«tl ?fa i 

i*\ wfare ^3? apt *itwi *ftC9w st?, toto^ « 
!P% I 4pil$3 *lfa3 4*f313 *fa?1 §9t*t <2tHfa *fat®! 

uifalS* <4fai<8! €la w-Tpa* *rfat ^fas i 

s=j ssjasjp, fs=f^? v (Sulphide of Zinc, ZnS)—-fat*? 

oftfiwniww n^vt^v c?N*fac*i *<<:* *3 i 

C-ml *Hff< I qfaaf far? (Blende) c*ifa « ^StS ’tft'f 

fafa* «itc* ?fa?i hurt's «m* i 

fal** fa*»M (Tests) | 

•fa* x j|*ic*d>j wn-ftfans r&w «r« ihw sa i 

* i stmfaa’t wwr fa* v ^(fi? ?* i 

* i *t^t»t N *i cnt®l «wai 4W(Ptal *Kwtrt cm<fa*, *t?c$£ *uct 
**i *ifwtw** nfi*ti ?|c*t ^wtfas*. «Fttt$®, wntw^an 

*&*\ qt* i 

* i fa*. *1 *fiti5-i5( ?®ic« $*n fra 3 $&si afaarM «*t« 

fa* *tc* «jn<t «ttti *w i 

»l fai** wt*^, siftciltfa arnott »ifa® fafa* *fisl «*»*« 
▼wta ®*t* Vufhct* Pmi *w *fiw n^w a< tnti *t* i 


* (Cadmium) 

atwfa* fe? Cd, nhrcttffa «** »v*. i * 

5®(f*ij <ff^; fa*, «tt|a <(fa* c?tfat« Jift^falfa 



^11 | §<?1 «1W1 'dfa*^ 

«W 4$ <lt$ fa? v 45'^'5^tC*l fa#® H I 

'S Cf*5ff—Ul Cfffat® *t<W» SMufa 5 * «rf 

fall** *lfc® JlfaW dfo® *51 I *m& 

<& *tf fsfl** Stl dfat® ’ItC’F «W ^tfj^ dlilWOTI *tf*N5 fs?r^^6 
*1*1 <al3st TO VJt'Sjf^^ dlfts N (Cadmium Oxide, CdO) «ws 
*m i >i»i!5i^nt®c, ittoalCTW* fsifer® *$t*i sfast 5 )# 
(Cadmium Sulphide, CdS)4TOHl ^t® 

*\iz$ 'S *jl®.faV[ «ff$3 C^fto'Sfa 

ufasf®^ « «fwa »ifwfaf«i® cftM 

HXllft «t? SUfS* ^n® s fa*\' 5 [fa$®t^S <k (Cadmium Iodide, Cdl 2 ) 
dtq* c^f#* £13® ; 1^1 «^te wi (Unguentum Cadmii 

lodidi) otvv ***l 'Sqtfc# ^* 5 $ $« l 

^Itsjmsni fa**!*! (Tests) i 

’Pittsjm ^cScfoi w-fafsre ani ♦i-fi'Ptfl mv vm* w i 

■> I ’Plt®,Pw^ <(t^5 C«\fac* J^faSHcfc®, SlSCftCS^ CTt*t *f»WI 

^t$* N dlil *K j «J& d«fS? *tPft< *t$C§ttJFtfa* *fa*, 4CTtfa«M1 
•WtPniH vpftw an%a j«* i 

< i *iSt*i, cm$i *i wttfait .jnwtwt ’pj^a’t *tttg$ 

*Mt W I 



*M»*r i 


(Copper)—■'StSf I 
ft? Cu ; Ifircttft* 'S^'5 *wM I 

*513 «twt^4ta 9t$ ; <2Jtfta9>1*| 9^t® 991 9J9^® 9§9t 

'BltfarotS I flU ^Itfj f9^9 919^® 99 I ^13 9*93 4*13 

fam «193t9 «tw 9«9l 9t9, 359t69 Jft? 9l C^SU 

3fw fafa® 9$9l *9t*3 3C9J ^faf® *C9 I 9 1 *lt^ *it^9tlf6n. (Copper 
Pyrites) ®tt39 3913 «(f3Sf C9)fa*9 i §9l ®t3, C*lf9 -av. 

*ftC99 f*W3 ^9 I I?t9 3tC?f®9s fB^ CuFeS 2 I 

* 

<439T®1® (Cu 2 S) «£i9t 9>t9*t31? ^ 91 

9t*lW^i? (Malachite, Cu C0 3 + CuH 2 0 2 ) 313* ®tt39 *W9 
«<19S9 3E9J «StW 9«9l 9t9 I 

^U *lf99TC s l f9«9i <®13 «!«« 9^C»! 4*ft9 

9T$tSjtW^ ’lltw 9WJ 9lf«t9l &5l*l «H19| 9*f9C® 99 I ®t(39 

» 

3WJ 3*t*13 *f9C*l« 3**t< f3S9i 9T®9 ®13 31^*1 9^C® 

*[«PJ ^51 911^99 f^C3t^ 4tt9r 3fa® 99 I 

®t3 «*ft* *lf93tE«l m® 9tf9C® ^C«l *? *ft9 91 *ft9C3C»9 

3fe® ^9»lt9 93*®1 « 9tf«l filfon i«t*f *Ol£t * fWl 9t®9 ®t3 ^ 
9^91 *K$ 1 

**lt9. *ttt9l^H 3t9* CTtM 9^E® ®t3 «tl® 9$C*I 

«K9«: $9119* ®<5W«1 €*11^91 *.C9 9ff*l9 3f9® fafej® *f99l 
*139t9 «1C91W 39 * fal® 99 ; ^9^*1 ^ «lf36f *W«f5l 

H^9t9® x 3t9T C9)frlC9F *jf9«$'® 99 I 9tl 9W 



c 


c Wt I 

«• 

W 9ff99l 5f95< ( ®t*1) *t*1 ^TCTt^ *f9t®i *t3 W 

0*1 *fc? I 

«psff—fa*nto wHi 9*fen *tw «-*n^*j 

fctw fM6m «ir® vs «t* 91 *ii««ii *it« ‘3** **i *0c* *tt« i 

* 

O 91^ «l|l^ *1*1 9 *f$V 9 lf95t*l9' I 955t *1*f*5tail9 91 

' ft#»i t*t* c^tR nf**6i *0 =?1, Ow *tifa* 

^ctw* r^fa® o*i «wtira *ifiii» ** i ^OtsKsrti*’? 

«*f>RW* Oct *13 W* 39 99 <49* CttootCT^*m>l 

®9*ltW 9*E9 I §<5t «4f»IOT* *lf5* 9*f99l fc«t*f 

ejnW ^f*CT *ppp^ Wn Ivt* 99 <49* ’I'lWt? 

^t*¥ =i^«t <si*i« 53 i *t3 39 0*1 3ft$$ 

3tw «i*i <2i^« *f« <49* 9*^9 *nt>i s*?!® 

59 j <0 ^ 9^9*1 9f9*| *W I 

.** 0*1cl C* *t3 « **rt f*f*1« 5^91 fa<8»l 59 I 9>tW, 
ft$ (Gun Metal), W *t$ (Beil 

Metal) ei'ffo *W5&t f93-9t^ (Alloy) ®T3i <s jSw* f^a(c«l ®9*l* 59 I 
*13 Ow f*%f«t9E <«9t s»1*9F O cafl* C*tft* «SJ*T5 

99 I 

Cupric Oxide, Black Oxide of 
Copper, CuO)~*tSfCT §<53 9 ! f9CT «4«I91 ^*iT9 90d?5j 

3t49F *19«tW 5$ *f«CT 4t *UTl«f ®9*H 59 I Ol Cffac* $939<; 

*l*1< *l^9Ft* 999 t5l 9**1 9m® 59 I 

«tWtt<9 9f9* <«*W^ *9®: *t59CT* 9C9I HR*1 

®«1*f <2fc9t*l ^f9CT f9^ffl9? 59t* <^CT5( fMf* 99 <49* 

®*1 *<ftf«l9f *I«Jt 7 .<9 9f5* fafa® 5591 W-f**1 *t*1 <4fa\5 % 

*nt*( '9 «ct <8N* *t* i f*®fsr^ «mO«. 3f«i a?t9^ 3 O 1 ; 39 

9^CT 3t9«F C*t9 *tl3* f*S f«* 9|9*t «|*« ^C9 I 

■fa[5^^i^'3!R'^ft^^ f s (Cuprous Oxide, Red Oxide of 



I . 

V 

Copper, Cu 2 0)~^c^ CSt 9 ^ 5 ^ (Grape sugar) <w 

i|?85 *l5t»f„ <4icas fufei® 88F8< 

% 

lift* <31® 88 I ^CS|8 >lf8® *l»pi$ l*tft « «if^ *|fil»ltrt 

ifr* 9 lfrt*^C8t*t i®®: %it*t <*intl ifow ^ fei3>( 

W 88,, «m 5jwi artii-"tfn «ms «rtf^c^ ’itst 8t8 i 8$^- 
OltPf 3p9 cgfspt-i^l Hfffl 8>t8 I 8*16 «ti® ifal * 

fa§3>( nft«„aftt*l ^}C59 Wall 8>f®C3 38 I 

(Sulphate of Copper, CuS0 4 
+ 5H 2 0 )—aft W nfat® 5 !®: \ f«jS^ (Blue Vitriol) stft8 
ififti i fa^F3f iifti^ vsfJic© 33 iftal <4$ *13*1 

<2il'5 38 ; ^tC 5 ? 3t?5|1 ®t3f8 ’$rm* It3 | 

§31 CTftci 5fl9i?i e f*<43? m*\ wmi 33^8 i itpffircn 
fafai 3^81 <sto Jifai s® si® ia i 3^f ^ 
(Brunswick Green) <*K|fi <*1*|3 1C88^ 3«s 8^1* 3t3lC8r 
<31® 38 | siajfai 3^t*1 ^3t3 sf^S ^*s*t (Water of crys¬ 
tallisation) fj|*8 j&!\ 3t8 <93? %$\ «33< $*fie*l ^fa*!® j 
§3t£® «i9f ifaci fcl *?ut8 ^3t*f9 3ftt8 3f3*ta 33 i ^n-ntca 
( Absolute alcohol ) i.«l fafat® HW fl H nfill lf83t3 «ra <4^ 
S33< <> l«TT«f 3J31® 38 I H-fifaf! 331-313 JKCTtW 3>!3< 8(8*1 

in fii ?tfl-*rtn m it *tfiw 3i<3 *if33^ 5.8 H 1 M 

§31 383 *t8! ^88?c*l 1<R 133 3J8?5® 38 I fcl fain W«f I 

'^C§S N «Wi v si^|l5( (Nitrate of Copper, [CuNO„]„ 

6H g O)~lla|Cl ll-ftf*? 3ftj§,* «f»ICl 38 883: ^t 9 ! 3C8tt3 

18 ifm 3?C*I <4$ 888 31® 38 I 

lit tfftt® 81? 3t*l3<, <48? l{i88 H-PfUl | 

■lilm Clt3 ^t£3 ’it’tftt 9 ! 3l 38 1 fc*1 11 infill 3C8tC88 f^fspS 

8J885® 88 H I 

iSub-acetate of Copper, 



► 


Cu [C a H 8 0 2 ] 2 , CuO)— «ton *tt« * 'tfaK 'OTOUtftW 
s$t3- ? itc$5 fc*tn n\ «i¥ N *ftt*a 4^51 ^ftR ffinj si } 

m 

til mm iftfan. (Verdigris) s»tW 'sfsft's I til fwrftitf* I 

tn ®www *iti **w 9rc^i 

b 

gfi <$* ftm 9fi faHfe; tit* 'fitcift *ttfc I tit 

*t«* a?3 am® ii i 

<a®5T^<3 *<1t5 C3Pfatt<S s , *f*tt? *I3jrFttvS,. ’ **ft^ *t5fo^ <*l*Sf« 

«ftan ^*1? *ri*t5 cat ft* * p rftCTTfa*t* fit src* ^fail 

fail 4^*1 *t«tfo sti *i11 

®t3 ll^a fraill (Tiists ) | 

*5ti{ ^WCS>3 SSl-fafet® tftll^lfta 5f* 5J53$ 15 I 
> i 55 .fatcitS^ stti®^ Jirwiw ffatfa* 5*rjtt5 x «i5:? ?a; 
til 5tti&* 4fat® 35% I 

«| *fS* *t5t«5t <5t®! 3U5tCl 5t*15< f*fcf*t* Sit®, t 15 ; t®t1 
4K51CT til ?5>5< fafcftr? -«lttc® »lf5*l® 15 I 

« | iiwtftll 51 4C5tfiS5 5f|55C5^ JRWlW Sf«l5t®Mt9l5< *W4 ’455’? 
|5 f*l *lf55t5C*S <115511 5r55 ltd *t *5« *l5t< 35 it*! 5t5 451 

®t5*tft 11? 5l«15< 5l«5 *15 I 

SI £*C5l4t5t5tt'S > ** x C5ftlf»nm 3U5tl1 «N »lt*l5C<5 *<% CTOl- 
3t5t4tt®, *«? II» 

« 1 C5 C*t5 *115 (4tftt*5 3t5C1 «W *tf54tt1 aw-fafat® Sltt®tt*tfW 
4 fH 3 > fnfat® *fsai tilt® 4*5« t«|*I (ftts 51 5*1 ftsfa® *f55l 5tfaC*l 5t®5 
®t3 CStfo* lit® ^(5* itH C*l\s 5| 5*15C® 5®5C<5 *tS5mWl 51*11 
15 1 

« t ®tt3<l C5 < 1flt®5 ®fs® *t^C5fc, «l* £5t®( « 5 tat lit®, **, ittl^ftfar® 
5if55l 4* 5« *5*lt5 tna IlftSl 5t*5C5S fllta fc*5t *fst*l 5V5<5t®5 ®13 
1159 *t*tC5 *t55f lt*1 It? t 



9t#tfl (Mercury)—*lt99 I 

(V? Hg ; wr «.•»** i , 

*tfa«r w its* <*m mi *« i f*i 

>!wtw $5tt* 'tts^rc *if3i fkiyn «it*ft9 3 <hi 

3S91 9t9 I fot^|C3 f»f=»t«lt^. (Cinnabar) *13 | ff^»l _ 

3$ *f9C*l *lt99 9Mt*tca ^f^nl 9t9 i '*$ 9Mc* 9t&l9 wo 

%**! Tfimt wi *im«tl *lMfl *11 Wl 

A 

,3 sr^i' > t eptf—*(fw ■^*i«t*w tt$9 wt« ftufe w i $91 w 

<5t9-M$t5 399 <ITt*, f^l-8« 0 C 3(*ts(t3t3 «?f95l f*TC4& 

9^9< 9t9 49? '0«^°C sW-9tait9 ft5a1 9Ht$t3.315*1 *H I $9(3 *f 

C9k*tt3 Sit? ?S3 « ^9, 9t19?"*(C*f t9t9 aft 59 sfl f*l 

•0«.°C 3t*t-9(3|t9 fc*5l9$CT 9tl 9$C3 *faCS|S( 3151 *(351 

Clift'S *!t99 ^itc^s (Red Oxide, HgO) ■ p tf««f® 591 

9t$tg!C?Ftf9* *fws 39 99 3l 5 <£jfnc® $51 95tf 39%, 

f95 4%® 39 *f3C3 9$E*I §*(*( «C9t*( vfa® 59 I 

C3tf®9T(, C^lWWb <2t^f95 ^fo*t9 9t*9 5fW 4*f® ! 3 5ft»| 

^•89 9t^ fa f «(3 9$9l 4*t>l 9"s$< Ht^tS ftt9$ *|fi*f3 

59 I $5TC9»$ >§95 »ff^9 490ptJl»( (Amalgam) «<ifK *lt99-fn(9 

9»C5 I 9ftC59 »lW$3l 9*f*l «1«3 ftal «HC9 I 

«tfs(Bf *l5t< 5It'S M * C9\lT *}9^ 9Ff99t9 ftfr* 9T99 9J355 59 ; 

439j£|3 *§t» ft* *1(99 91*53 3$9l «ttt* l 9tl;W(, 

'SW-St* 93 fsrtfal *tt3t99 9J9»t9 59, t5l 5|9tC5 I 

*9tC3 *((99 9t9(9*f3*. *49*’ 3tC9 '•ir^Rts ^ . 399*(«, 59(9*35 

$5t9 f*5 f%3 C9\f99T<3ffI ^fatWl ^95«C1 9J95t9 *«*» I 

*113195 C9lf*t*«fat* $$ C^C3 f^B* *9l 9t9, 991 9(fV&f59? 

( Mercuric ) >e 9lf^9*( ( Mercurous ) 1 -#«(9 cal^9 C9)i9t5f99t^ 

*lt( Per-salts ) 9FC5 I f9^5 €3%l 9^n C«JR5t9^^ 

( Proto-salts ) atC9 < 5f3f93 | 

I . ^ ^ » 

8 * 



«*• i 

*itstf Him 199 csMf&sT* 

(Grey powder ) 3f«* Bl-lft B< « 1159 <$®5«t59 f93ft*l 
$51 fcfufl® 5$5Kf i <■*$ lift* 9ltcgtoHfof «{*w, 
e*i wfam w-<f si 5^11 its ^ mnw nw ®*tci?i ft® n i ^ 

$51 fWRWl ivOTl C9tt1 *rthl 5?5S® 5^91 «tC5F 1 50t«H 
» * 

1*1* iitw itsft® ^ciws *ifwftf«n list CTtfti *wr iv&es 

iftl® 59 ; <19(1 ifalfl® *9*tl <«| $99 915^3 5$d 999 « fifW* 
H OW ufai itati tufa® 5^1 1*h<S lli>9t5 WMH I <W® 

91*^ <*% $99 9J55t9 lf99t5 <611999* 59, ®99$ $51 \W ?f99l *9W 
*ft9l-is9t Ift® I * 

Ctfll^Sft Ust® S^fll ( Blue pill ) qftv <em -4*61 $W 
1t*9 9t®9 *19*19 fwti ItC* 49? t5t« «1TO*9 , H ifcSICH *f 
W® 59 I 

9^9 *11*9 4Wt* 99tl<9 'ift® ftfl® 5591 91*t5l « WHIM 
9tft* 2K9tCl9 {sifts 919*3 59 I 

Ms? *(tw* It* 3C9J9 * r 5<5 ftfals ?fl*1 ftw*l 4l«tK *9l9 

fill 9t5 1 9t®9 115? 5t9l?*l»: fWftaSt^’HCS, ®C9 
*59 *99 4^ 4t*tl9 al® 5 5^C1 91*115 9CW 4HtStf5 ifsi® 9^91 
lill 9C9J fill? 1*1 *21111 *W 1 

1t59 •iftlWWl if*® fifo« 5^91^ 1*t9 ISTI^H.Wl* *t?, 
9H—5tf*5f59£ * B Wft® s 'S 9tf*S99.*i*rft®, I 

^r=prt^® N ( Yellow Oxide of Mercury or 
Red Oxide of Mercury, HgO )—2WS9FS1CBW 9tft*$f9^J «.*rf5® x 
3l® 91 C1lf5®9t<9 5^91 9tC* I 

iftratit^^ii^ifas arnci *fcf c*n<si ?i ifcn s 

C9t9 *f5t?l ^^94 49*, Sfl^tfl 19:* 59 I 

tsi %W<, g^WSi ®C1 439%, 5tlC5H3Ftft^ 4f*IW 15CH* 3f9 

5^91 919 I 9$ ifttl 9l®9 *ft59 * ^f%C8[W flfsil 5^91 1C<$ 1 ^5l 



^ ( Red Oxide of Mercury ) *1t<H 

m I 

TO itat* to ttfalfa* Jtfa* c#tc* &§t*f ‘Slcfltn 
*f«i cTO> ilw *wto, «w« w i fa <afiw cuCto-T, ^ 

Tflf *lfal* *lt¥tCH «?C*t wrt* fa? atfastqptffa **iOr? 

*renfc 3 M sfa art i nffa &itc*t UT& *fa it** e «ifac*t*^’ 
^ *w< S^ita? *C* I 

1 'KTtf^^t^^s »rt^C§i5 v (Mercuric Nitrate, Hg[N0 3 ] 2 )— 
TO itw it fa* ^tiftcs* iffa if*m it$(3 5f <nfas ftfafi 
tw n$m ^«n< -to *a i ?Htc*tfi*tcs im 

?H1 ( Acid solution of Nitrate of Mercury ) att? stHftl* faf* 1 ^ 
*H?® f& I 1t*W, Stt^iS ?£ ^faS.'S C5t*lt$ **1 ®?1 uwfos ?ffa 
' l WI J|t3J fatti «lft $ti«i «W* ** I *ffa 9 iffa*l *tt*t<T* iffa 
srtll^^ ^fasJTO ^faci atfTO>\ (Mercurous 
Nitrate, HgNO a ) <2|?® 5* I • 

ClPt=gt^^ x (Mercuric Chloride,HgCl s )~- 
fat* ”ft* Cfftalfa, «l*, ifatf* ( Perchloride of Mercury) *j 

(Corrosive Sublimate) it* i 

,. ^ ifaff* ^ c3Ft*Tts % *nf s citfcaa. wtw fa said 

fafsrs *a®: m its** ac<u *tii*t fati wati ?f*d it\- 

c*t*tfa< afaifa tTOca fclfa *a «w fafsffa «ita**i-itcat* 

* 

*atfc *tw i 

fa cafit® to< *tat$?s «rdT*d ?at*, ^--sta-fifii *\k 
**t-?tc* at faa «w < std , *i ifaatw sal* i %st*t ^atl 
*f*d f*f#& 51 *fa ssfatc* sffa st* i . 

itt cstatfa^p ifatf* «sffa* fist* *wt< t «tffa itst* cm 
*f*d w, fa*** «r?fa to stftl Sift? ?«1 

upftHM* iffa fifa® *$d fitS ifffa «¥?! 1«rt*f <st«® ** j fa 



<fin i 

ert* jfw *fw m <$3t nt3«;®ft 3T3i citff® w *«, 43t3«i ^ fa otm 

3ftt»i »§3 »mic*i fk^a cisttn 3ttc® c«r«ai *a i 

9 lfT«f *.53-ffal33 (Antiseptic), «t 33 &t1 amfafets 
313*1 3*3133 C31C33 3l3f ^ ^faata faft® 43t 3!J ftf>Vlta 3®® 

c«ft® 3f<Mia «r» 3#ri am 5 aa i 

3tt*tC3lftt3fC® »lt$«T3 nty C*t3t^® N ( Liquor 

Hydrargyri Perchloride ) ata* C3 3ft3C*f« ksa 3tCf, ®1?1 atf¥- 
(3131^®., 3 C6t®ltt 331 «l»l 4313 fafsi® 3fS3l 33® f$«1 

3tt3 I 

313 <3Ft3t$iS % ^ 3l^tf3?t mi*\ 5113 33 C3M 3fa1 C*itf"tWl 
3t^lft6f3l$ CIF®1 ( Lolio IIydrarg\ ri Flava ) 3133 tf1a*l 33® 
f^3l 3t? «fC3tl33 faft® 33® 33 I 

CSPf^t^^ ( Hydrargyri Sub- 

cbloridum—Calomel, IlgCl )—^ (?Ft3t^® )k '*13 v 3t^lt3 8 ®W 'S 

3t^tf3 « ®ff, ^WiYaftl® 3f33l $$11 3C313 3f3C3 3JT3C3®( §f®3l 
3t333-*f1l3!3 ^t®3t*C*l 3^^ 3fft3l 3f3 I ^51 (flail®* «mt3S 2113 

f 

?'«3l 3t3 4« ntC3 3lt«lt3 33^^3 3C? I $St3 aft® *111 C3(3t^ 
3W3 *W3 fa fat® 31C3 1 

3lft$31 3^3$ « C3t®3^ C3Pt3lt®^3C3J faf$5 3f33l $®t*t 
3C3N 3f3t3« 3Jf*lt3*l 33® 33 I 

t3l CffatC® 3®3< ( 'Q3-®t3-faf»&, 3t3t3 « ^fafta, 

33, ^31 'S ^«1C3 335^3 I <4C3tfail1, C*T®I 31 *f&t»L 3tt3tt«1 f3»3< 
3131 3C3 4 It «®t*| attain fafeS =Tl f$31 13t3tH $fo»1 3(3 1 

3 f(|?£ 331*1,(Lotio Hydrargyri Nigra—Black wash)—at33 
C3 313 *HtWU $33 fHWtfnilW k?lfa® 31E®, ®t*1 3JtaW»{ 3 
gt*|3 3E*13 fqajW 33® *3 I 3Jt*IC*l*l 3f«|3 afaaH *l&tca® 
®T3C*t3 3ft® fafal® ftC«| W< atf^®! ( MercUrOUS 

Oxide, Hg s O ) at33 t#sf* ft! I 



i 


*Jt*!W*l* tfqCTtV^., 4t^tfa fwtfinw 

ftftl* «!!*▼ I ’fittest* wn cite *f5t*& 

'W, 3C*t te?1 ?t*1 ^15W i <4$ gfaci 'Bit^S'Stt'5, 
^ cm&Tfai*!. c^T’t ^f?ic«i c«itfa54< mmn ^'estl's^ «w* 
w i *i<HU*r tei 34 ^51 4tt i 

Vft^tf% (Hydrargyrum Ammonia- 
tum—White Precipitate, NH a HgCl)— 

<4£jtffa4t4 ^t^'l « c5T*it^ Tal «f»i ^cai ftfa^s 4*^41 < 4 ^ *w«f 
< 21^5 44 i 

c4fac« <934*f, otft, *cnft 4 i f4t a i 

4t4 fa «HT, 34t-*ft4 « ^4t4 334*114 I 

fa 4 tf <atnfPtt f^f^s *4 I 

C^5 V «lt^tf%T (Hydrargyri 

lodidutn Rubrum, Hgl a )—*(T4 CIFlSt^ 3?, ^ifa 'S «nt'Q* 

3t4*l «4ft<4 fflai* 4>fk*l Wtf 34!? ?4 1 

fa c^ptc^s lm*i c*itfte4*f « »TT^tr^r*t^ i c^H *itiara itffa 
faT»f <stciiT«t 3f4C*i sfirartf 4ttl *« i s?*i 41 ^4l-4tC4 3fo >!fJitf 
ifOTtll 34% ffa ^4C4 3fe 4^3 34 % | 

fa 4U? arntw* fafvs ?fa «oct i 

^5^«pt^^ s '®qsj» s , sq1^5 : t% (Hydrargyri Sulphuratum, 
artificial cinnabar, HgS)—*lt4ff « «a^fai'S 4*1441 fat*! 
JKwtt’t 34 3f4c»i fa } *tc4 fac? «iftf 44tfa 

fa*15C*f CW 343S *3*1414 fal*l «lUt*t <41 MiOffa 

3t44«l-*tt£3l4 *&«»ltwt S4I& 4lf44l 4t4 ; fa$ ?fte 4tw 

3fafes i <44 4tw *lt4«r « w I4f«(« C4C4tet4* aim *«4l 414, 
<5T4tC4f *<8l44?t« ffa4tf( 4>tf I 

faUlHtMlfc, t< »fiK«l C3tfoS4*f «4t4—B<t4^t4 fat* 



'£4(8 « | 

( Vermilion, @|hi ) ac$ i &5t1 £|taN ^RlW \*\ 
<nmt« ®f^*l at* I S*I al ^ai-atta «iga% I 

^safc*i wf*ttf<r Ji^5,*1«3 
$1 •, ^tc^ atttma 'wk ac? i 

*lt«W ?*a fast^l (Tests ) I 

J I ’Itawa Cottas afes at^W? «ia % «t®1 §3W*t faf«re af«l 

?aSt ’up atiai-awa 5(c>a atfasi ®stn «t«tn afaca atsa *itii? aHtaic* §fa® 

5$«1 5ICTH §*f(il? ^SSttUI ^*50fa <flt«lt*til CaaWt 1 ® 9W; ^laWl-a? 
at*tOT *(1*C<ra C?t«l a'ltsfa (Globules) C*at* aWJ "nlfOl OfPaCS *tt«Sl at* I 

* I ’IftM* calftcaa 5(501 S^-fafatS ?t$C® tCJtfaa 9 'Stints 

-4 ^ ' 

4*fa® 5pf<m S§3t*l «tt5(a afa«l *|fiW? 9?a4 'Blrtsi alJWtOTl *tf«S 55 l 

*t« 4 ’St? *ttS «!« 9 99 a^ai 4ST/1 cSIjSSOTC 9WI StPWI $®t1 «tnW 

afaw «risa *rtw src^ia Safs’stc* aa§t sawfa caatats aca ; a^atai-ai 
m*tcaj $?ta aw ntawa cifatata ait c?fac® nt«st ata (atwoaa aos naVai) i 

atfalfaa ca^ftcaa *tflai i 
atftlfi* atacftat^raa ?tai nalala «» aja* 5 ® xx \ 
i i attests®,aa, cnt^tfasa. auatca ®«s9t catf5sa4 atffsfaa at^-est^®. 
aa:? xx i mu *tat< afaa nfaati aifa®faa citato®, a cnt^tf^^ 
at$«®t^«a ?tai awatwt ara \$*\ ata i 

a i astfaSfV.frs x$c§\w\ a«atca f?a4 atfalfaa a^atS®. m:% xx i 

• i ^ c*it«i at afri, auatwt *fa3ta< atftsfaa a*t?® % an:? xx i 
«i awifaai auatia casa< statfacatfe®, afttfa at? 5 ? *tai< at:? xx t 

atftSaa, catfacaa aaVat i 
atft®s»( at^t®o>a stai *taVata ®t9 aia?s xx i 
41 ?%®Ka[ifaa ?f*re, ai aw aia% cata cataft®, auatci «sa< 
atf^5a»i tastsill®, (Calomel ) ms:? xx : ^5t aF&? a1»H,. catsi at -acarfaai 
jwattif f a»a4 atai ata i 

a» afl? n?ta x , cat®i ai ?catfaai attalca faa4 atff5«*( mij xx i 



dHn* . 




( Silver )—«dj I 
ft* Ag ; Itllltfo* >. 1>v | 

» 

8»f% 8$C3 C^Vc*fJ?T Ulltl Bf>BI *rffat$C5 I 

«VlJ Mfos «W 8«ailtf, fai >is?!rt 

^<1 w, ortfH H cyrfroi <8® fafas On ifti wo * 

i ’lltf’isil ( Galena ) <18 cl fall dflt** 

tan <ai i^itcs, «uwj *m ifiwr ddi iti* i «w»: «hn* 
TO <tf*Ht«3 ^si^sr citarc* <s8^tci *m 8faai imfoi §11 

w. ^ti 5 c^n w ifrn tadhi ^ y$n *ips i 

deny b*t» yf*w-w< $tw «di w *fws 

tafieni *ift« <®-»iai fafei* *fwi tai*i«tnw 

^filTO 81 I <i»$TO fvpty OFftlfc® *ifn« 8i I 

<r& *wttffi yf*B itsw c<8 « m <wf«w *fm «itc«ityy *fiei 
dr 9 !* insy sa -, *it? ^8ia *ifw *itw ifaci <i8Si 

owt>prr , i «w* «i 88tcs l^t 9 ! «ntn *fiei nrw ww 
fcfifU lty*4l« *ltai 1 WJ dll «ftc* l 

CldlJ Olfa* W< <8 ®TO, <$<"<4 < TOC1J tfpfaal llfTO 

Utl CftWl 81 5111 tat*l *RCTtW lt\ TOJ HI *fiCT 

^81 TOTOl attl'SI <1* BfHWl Cltll TO; %B»I 8^t®1 <«$ 

8^*1 8tl I ifaw citlj C53 8l*1 ittcjfjj ^ 

81; itatai 'itm *8tC8 *8t^f8* ( Lunar caustic ) 
TO i tat*f TOtm cadi ga i^n isp*!? 

f*rn»hi «r w <si' 8 $ to i vtfttaita,. iitatcy^ dc*nv 

<*15 fafasg 8$11 ypM*f flinty 9181 «W5 TO 1 

*t5l TO lf»!S1 cidl C8t8 >iw5t 

5r TO (sn|Sy« ^fTO ^ftl §TO®1 Sll f88*f 8tl1 Itl I 

c*tfK. c<% aw «it^fH dc<a <8^ itil iltaRi 



,3*rt?R-^3i I 

Cfffat^, C 3 tat^ 5 v V fa^Sta stfw feaft 

wt <a*a a«a; «ront* w^lrf Utftota a< *ifaai§3 aa afaat^ 
J[W igai ^tftaftffW ^1^3 aft at «(tCV I 

caWf atat$ *tfaaf1 «toga a r aa fafas aftal * 

at»ratf* <sna®*ac«t am® aa i faf*K «r^f® ^®i^a ca\*tt \arta 
"(S^at i ®t?| ®ts ftfal* «ttcap i fetaM, ’atlfa an?fo urscaftla gf*|® 
caW siata *t 3 Tai stta m at* fafa® ate* i 

f^5^St^'sq s T ; PIt^S v (0xide of Silver, Ag a O)—fo^at* 

siftcft cfca suw cawi, *fcti N ai sjtfa «f*i caw ^firc»i <*ft 

< 2^3 *ai 

X$\ «tas*t»ta cafac® $aaa< ppi f*§faa *m a^af ataa a*ta i 
ftai wi f%$ «#m at 

faFtalc«?i|? (Creosote ) nm £acaa aft® ftat 4* fa® afat caFlfa 
(Explosion) aa, i49fg <$x 5! <wctfa ^5 ■fcaatctf 2»caw fafas i 
at®a catena aft® «t^t^ (Ozone) 4*far« frusta, 
®lft-antft«^ ( Silver Dioxide, Ag 2 0 2 ) s?fa* 'H’la aat&l *iafft\ 5 x 

alar* aa 1 

f^fci^t^ =Tt^C^^. (Nitrate of Silver, AgNO s )—cat’ll 
sflftfcaf ^fac® aa ^faal fotn stcatw s*f afaai *ftw 4$ latf 
«r»® sa 1 

1*1 m *tatf«fii, srt®i « aprt-atca an% 1 ^ata atcatw oat 
*tat«f sa jftai ata; «u» , i *mta tatc^ i\t 5 uifaai aa 3 aif®a «(tatca 
*tft«t® aat sa 1 c*R *atftftt^ aatc’fa aft® ^fa® 

*!ai aj^aa-a?^ *tc*i faaa< aftai ala; 4*9 aFt'rc? at#i ftata 

(Marking ink) s gaa wi„ft*i *tc® istvs aftai aicv 1 

CsHPftat^I^ ( Chloride of Silver, AgCl )— 
f*i*l®fy sttity&a ajtaw ^tltftuptfa^ ^fa®, ai «opj sa% c*ta 
estate, cata a»fac*i ^ aa i 



4 


cato i 




f** ®itCTtv-*wf <:*«*&*< qtai tcv 

ttf w® ** i tfi w fai 

tflWtfsril Vi cmfsi^ fAwt-*I^fl^i (.Sodium Hypo-sulphite ) 
ajtvcl ijfiwt vt* i ¥&tattfa* C^{5g N (Negative) Vtfa ^tft 
(Fix) vfrAte flf * 8M«i W I 

CTc«ttSc«?i « wn *rrc»it* wicf fav4 *Ui vt« «i4k cn ■stw 
tfatcc, ^c*n-v(ftWi 3rt^ e i *RCTtcir it®v aftu *ife« «, 

f*l CV ftPCl f»l«(*H Qrtvttv^ ^twt¥ ft*l "$ *it^ CV 

ffv* «ri «W 3tvrt av 

it*\ vl«, *-sitt e*v»rctai Vtfa ^t«i I 

ortittw^ at* wti-qt** raw*®,« w*s®£®, <KntPt ttfri* 
ftqst* raW^s, ¥ f*rn*K *w *?i 

wrw* Wicf *< ’ifav 5 #* *w i 


£*>C*tJ* ***1 fsie«H (Tests) I 


ppm\% vttofe,di ®W *titot* «r* vjvs* *« t 

J I *tfc®t«FlfiPF -Spw, VI stoi 31%5 cvtv cftvte®, wvtrt ctsvf 

f»ppui *«* *a s ^cntw ^1 arv stsi vl* t 

4 I iptfttCKSv *§C® tWl >K«tw fftf iffljft®. TO $5 I 

» i cartel "fell, wvtcn *llp wv< cmfe, fa«r v\\ *w* sa 

8 I cs'tc’tjv cv)prcvv *tVC1 ®t3f V! <T3Ha fvvfSF® *f*C*r «(l31 cat'll 

Hfv a\ nv* *t*rtc^v ®*t< ^tsjWw 9 ! *tfox sir i 






(Aluminium) 


Xtwfo* ft? AI, *ttCTWft* W O I 


«fftC3 «ft^ «stt3 * ««1 <(t9 5t I C’f^ty 

(Felspar) w ««t *%*!( « fStfs!*w* 

»lf^5 f*lf»F5 *1*1 *11 i <«t «rt$ ^?t* <a^ ^^ttwtsr i 

*ntl$ (Bauxite) 5t5? n«ftc<fl *w In efg* 

■?W I 

cnfes^’s utgftftro* st^cstnlre* «tt$ (1*3*8 

?f«t '"t'sift? §st*l *twt*l Tfirci 4^faf*wn qfai «mt* W *1*1 
*tr? i 

«nst|$ t? Iwtl t£«? 3JC«n ?NR * r **1 *fov- 

^fti5r m n *r«*i in iiw w iln *\w \ ■ 

« *rtf—<*l «t^ orflw Int® c*3s*< -, In «tcg* 
*t* <?fa«Ww um *»i n i\\ *\v°nc4 |*t* f^l^tai 

>Wrtfi|5 ** 51 ; C* C?t5 «tf3lW 5t*C* Ifl 5^5 I Ul| *t$ 

<8%*, * '5t*t *lfil5t«l¥ I In *9t» <t$* *rf*5 fafe'S *1*1 
(Alloy) 2 t^r« m i 

^sgf^srl ( Alumina, A1 2 0 3 )—*t$ ^'fTOl 
51ft 1 ® flftis *ln <4| eil^v >21^5 i iwm (?§fVfa) ui 


uac^n c*t*t *fa«i« cim< *mtf «, §nc* *% ?fan »itc»i 

«mv mi In II n, jft ji^Ti’ wi»u <moni 


1 53fif| ifay vftn* *w c* w m m, 



* 

fifa* *11*1 $4 * *lt*H6»lf»* 

^artf^ C4t® *fa«i« h il i 

(Sulphate of Aluminium and Potassium or 
Sulphate of Aluminium and Ammonium, [ A1,3S0 4> K,S0 4 

24 H 3 oj or (ai 9 3So 4 , (nhj 2 so 4 , 24 H 2 o])—«t4tl 

^4Tl* <4*1^ (Alum) 41 *(4 1 C*ltSff44C44 4&® ftf*W 

4tfaC*t *4* <*CTtPl4tl *lft« Wl» 4RffW 4C4tf44t <4*1^ 

*£4 1 

C1*t (Shale) *(14* <a* <2|*I4 1^*1 *«l-f4fa* 

«r*iwi 4f4® 4¥fa® *fwi Wi *»(c*§ 

«ii* «i *lw ^4» >ift# c*nfcff»m 41 4ntRn 

*fac»l 41 tfOTtfwi W\\ &VW 44 I 

4<4X *55, <¥t*t4t4 «« '8*414 wNfti } *fcc*t+?p tt*t« 
*t*lCT (Octahedral crystals) #t44 4$t® ^ 44 I 

*f4|fc*tfn4tc® C4 fa^«l *ljf*f« (Dried Alum) fetM *tC5> 
*t4l *»fcft. *i\\ *ft*fl «*W* 4^41 Wf I 

(fill tv, (Aluminium Chloride), 4»IC*$ 

(Aluminium Sulphate), ¥«/*?)> (Aluminium Phosphate) 

tfTff® 41^4 *CT*fc| C4tft* C4¥*t 454 4f*ll1 ««5*l 

VtStfa’I* f444 ¥t£*lt5 il *®1 C*4 41 I 

4«jftfW4t 4414 f444*l (Tests) I 

> I 4t4lt44i 4U4K4 £***< 4^14(4*4.41^5^ «W 4* t 4C4tt4«t* 114(1 
t*1 ¥*4%* ( f4W* 4f4« ««4 ) 1 

«.» 4*4 *11114, 41 Will 4V4t(4 <1*44 44/4(4*4. 4lt(St TO* 4* 1 
*1&»U«4 *if*4M *fi* iXvn 4*14f*t« 4t* 1 

* I ^qjftftwn (#1* 44 4* *Hft $14 41444 4t4tl4J $1* 4f4*1 *t« 
(*14*,4tt(1}(t* 114(4 fat 4ft*1 *14414 *41*141(414 4flW*4l4l44< 4l44 4(41 

W *■ * t 



$8 ♦ <• i 

4* M f 

4 

(Porcelain, Glass and Earthen-waro) 


Safest vUSjg ^fC* f*|fac*| (Silicate Of Alumini- 

tim) ^cm 

: ftfac*§«fa { *Prt- 3 fo*l itfa ftfac*f «fa 

w JiR ff^ vwtcif arm i *ti ti sfat* fafac^f 

4*C4 fifa® *f«1 $®t*i *RWtt«t *t5 <W ft I *15, fa 

* 

vi, fa 4fas^ fa|tti v%i to i 4««Sfa ^ 

«*iffa «ft$* fafaws* ^ts fasten* *9 w® ** i 

ci *rv» «t®*i« fift &W itftifa *w w® fi, ®t*t*1 

th* s ®t*tit « *tw fafa®, i§n Sifa 

(Bottle glass) vx* \ c*ltf®l% Vfafal^ ^tKl'U'a 4^^ qt$< 
fafafafr *!*«! 4*TC4 faT r a*t^5 *fa|f <1$ ms 4WT8 tilHtt* i 
im\ $wWji ss c*tt?t -4f^fa ci»(*fi 

Itfa, ®t*l fal\ ?mn (Flint glass) to* *tte fafa® I 

ftfat®]? * c*i$ N fafacti 4®w fofa® *fim 


9f99 1 ? t 


Iffllft* 33 « *|*«l *t 6 -fafa® *81 *fa#* w, TOW 

a lc*| (Crown glass) ?if§® I *ifaH fafat*lj 

4V® fofat® TO* ofl^wfa «w w r <ti fcTOfaTOtt 
(Window) 'S c?t^ (Plate) ffitn fafa® ill . 

TOifrr nunn ww vj *< TOt® tit* c* w *ttw 


*lip*®*i, TOW cTOftTO Hitt* (Bohemian glass) 

•4 ». J 

c*lM»WL3 ^itnlwi itfi fafac^ imcti &TOfa i 
W*«®TOt® w«i fcTOtt ufa 4®t3i fafa® TO* fafa 


tics 'tii ««s» ®W TO Jifl® 4^fa® ^®tn ntHtl* 



91$ I . * 

ah9&fc«.59f m nv$* #tts itfaii its 5%^ cr 

WNti^^-Wl'lFfiK^-^ltfir 9tS'ftf , $l 55t<$f*!C9 apAT^M 
%s*i m\ 3<$9i itstm -iffcii 1935*1 59 i 

(Annealing) 9J? I 

*tw 3?tf5 *tcs9 ifii w*** #*i mrfaf 

9< town it* i cm^ i«t^5tt« »it? mw, utitfli ^wrft*,. 
ifci c9q% cifa^ iitSi OcitK fi§<3*( eitfli 

nw Cffrf 'W&S* 5^5 ifofttf to*l9 59 I C9 9C*f9 9f5 <3^3 

ifsis 5&9, fcv ic^vitii *rti9 unto, i* *ifiwtw arit^i vim 
*iffi fift« ifiw ittl 3is ^ i 

9t5 fa3tC*t9 19 « 999 ^*lt«rfs| 9J991 55, lt5t%59 9«f 
TOtlS! C99*l llftl, 19 51 1*99 *|fwtw Hfiffe TOT, ?fHt< 9tS 
<2(15 5T&«| tol ^ HJHrfl C59t9 I 5*fC(5 9t5 «*W* 9f9C$ *^C9 
*nurt^t«r, ift «wflc^ itwl^ cit&fflnT, <3?fs 

C9 C9t5 lfiw\-35t*9. *t«ft< 1* *lffotC*t 9tC65 iftl fafa® 

5* fall ftw &9 9^5 ms ll 59, ?JHlt ItS JJWp tfCft OHft I 

C9tT»IOTl 4*' <39t9 } $51 f9«I ftpiw| l»^9j9f*W^I 

5B5t55 ft^t^TfB (Kaolin or Porcelain clay) 5^C$ C*ttf*t'C»l 3 5 «WB 
59 I ftlfoliB 335< « tot* S>< lf% 11 I C9 5?3 9tfS9 9195 
969t59 5IUT® 59, Itt&H 5191**1 ^flll stt 5 ® «l5rs 5^51 
5tt9 I 

C’ltfl'W** l»9Jtfif <313 lY.l 5tOT «W« flltltfe 5t9t 
•Waft ^ fsrttt totC* lf99l (Felspar) 519* IW^hh 

119 ^9ttt9 ^9 *l5tt<* 599 fc* 91 5^*1 $519 
$1t9 W^ltCH 39*^1 %t«ltW 59 1 519 $9 *l?t<fi9 

lt*t Wtc*f 91 9f«1 5^w rttPl'p!^ ftHl 391 
4119 W1 

5t9T9l 9ti®9 9t5M9 91 iJlMf ftftl C9 ! 5"»lt£99 5f9«l 



' $8* jRlm-qai i 

st® sw® si i stiN sm cstfts si, stst* stst 

fwtfiwM »m sfats fcst sHt®ti stu *fiit sums stN 

Sft® flfas 11 <fll< CltfsiH, fafstllfc ’tfl‘1'5 sfcrt *ita* for sis 

®Rtf ®r«i cn i 

(tm ifts,, sl%¥l*fsW* *tsfc<s §*ts fifes sc*fi 

wi ^tw (Glaze) swt sfsst* ss wfai fs^i, ft®, ■wS®,, 

«W< SJSSe 111 



— (:*:)— 

(Iron ) l 

ft? Fe, « t +• | 

«itm wt qt$ wfini «rtfr, owi c*ta ^fi? 

i Olfv <2lt5ta¥t*i c*it«s pfasl ottfarecf i 
c«ta *t« «infa *iW3 if«M *3^3 afta ?ofl i 

w* *n« *io«f fcrtftm *ifas «, ^wfirott 

*W *ft<5* Wfo ftlUft ‘‘JtC'V I 

C»ftf, <*C«TC *1 Wf I wb 

•ifiwtw <*tt# wl ffli c*ite « <4ifvn fifas ^it 

ftaftifa® of*m c^ftt?ofti fcvttw ?c?~ 

W l C^'it^ otnl % «n ( Specular Iron Ore ) 

« I OlW,pifcf «rtW«L«^ ( Magnetic Iron Ore ) 

. o* | c*« N ( Red Haematite ) 

stf i ( Brown Haematite ) 

i|«wi c^c« ctw ?^il «<ifti3f oft It* ®vi* n, ofstc* 

(Iron Pyrites, FeS,) *tt I 

Hi*, «• c»ta 4?cn ftftre ftort *t»p*fc **, *tw; <st*3 

H ; fct* «tftw TOT! 313 *««1 lit? I 

c*h* «f*|OTI *lft« ftf*l» *h\ 

*1 Cjp olW, cfct^ ( Clay Iron Stone ) «Hf <ftwi Cflftl* *1*5 

*tH I 

Ji5?ts? *\vj\ fo* «t*t{« c«ita "otPrco ml, m\ i—■*$ stw % 

( Wrought Iron ), *tl, *tWI„( Cast Iron ) « &t»l ( v Steel) *t 
t”>\V9\ *i?rt:w *HJ V# * *lt«f«j *lf*s 



$88 . c VrtW«p I, 

A 

«i *i> c«ite{ *tfc % *tim *iMi.*ifatM 

« f*fm «tc¥; *ift*ti *tl «ttw*u 

i 

c?F c§M «f*w CTtf’tv <*rtr* 

«ttc* i ^ *wttf n* *facii ¥i^fsp$ fefan uti 
*rcjt^ <trc*i mttfc* *itfor wi « 

>lft« «•*&* *fwl 3ft& v ^tcsfH ( Blast Furnace ) Jifa* g^lpe at 

•*f**t* ftflni tt*H a* am mwij atm **i 
«w«iit c*F^. ^r^ v nm C'k? 

»iiih^ f^w*t atr«i Ocs f*if*i^ aw *m 
*li**twi *ifa*fl« w i 

^ *tin\ ats® *^n «m* i *il v *n«i c* 

3«t*l wtc^ c*it$r$c*i fcfta 

^t$-'*W^®. 9 fl : < 1 ’ll? <W IRCTTW 

*ifii*t? 35? s fwifuti «nrr|«, ^tsaci? »tfr® fafa® 5^1 
*|«tf lift *tP?l (flhfadt* *f$% aw fafol 9 {> 

1* 91 *lt® «W TOl *9 I 

^*nr* s$c® *m® *ii\ 1 

^Fsatfl *tfe® m^fars *fasl *i% , *pi st*if$e*i §<& c®ite 
’if 5 ?'!® M I 'w^l rtfintcn ( Bessemer ) afa® 

*?« «ttm *tfc, «rw s w at«n*: art,' ^tw'c’i at *fasl 
fcat ate® ¥t^«f*i‘ 3 if^ W ^RilwertWi *t«**t*>iR* 
^ti v ««*r ifintw fVafs *nrcs **, awtswut* 
«WtC«f* twft* VMt^ 6 f*lf*l¥^ >W 3 dfeW nfl* fafn® ^91 
iatc? Wt* vm ( ^’Mt'scv *i« itre stfiiti 

»w«- m 1 H? '*fou <W 5 wr-^^i, ^tfsrc*! wm- 
wt^tfi* c«r«it 9 1 Iw fm xfa «ffiw ww wr %«t*r **rww 

*wwr 4 ^fl, #tf5, ^ 1 



•rtwwj 






f*® ®t« siftm fww ®ta'3is »R-»ttH ^fti ^*t* *$& (Rust) 

ofiwl 3t* t c*ite ctPrc* e §®ot i 

cHfeC® ^®t*t *M$fOT *3®i 3W fi^fiSF® *f*OT 

®*i rm 3t$i5fw stit*( &*•» 33 i ^f*5 nfirctw ftScijtOT^ 

&l®® ®fa® 3 ^ot <?rtf3i:®t®$ c»ifc53 3 r 3® «f»HM <a®fcs® ®fic® 


33 i 

ot \*t*F few* ®fire*! feii 3tsf®® 3 ft® ftfSi® 3 ^ $w 

31^3 *nattc® Hfai® ?s i 

9t®3 c*ite 411 ®f®*t3 c®i)3-C3)fH® ; ^5t%if3 wo 

Uft^tBf 31 i ^3ic* *fT«it3«te: 

C*t® v (Sfy ( Loadstone ) 31 g<j® ®C3 I ^51 c«ft«? tftrfa 

Hfa® c^Rt® i ^st*f wstOT c«itf3®3< 9t3«i ^ H fa* 33 t 

ft®® c*itaNi gnv "*K vfaw fr*'* trtu 33 f*® §9tc® ^ «l 

It^l 33 S»1 I ■f|®«t'® g3® *1^4 "?t?t £ft3 

»3 3ifa *§31 <<tf:*3tc3^ 53 c® *t5w® 9^91 m i $"*tt® «t« 3 ® 

<rt*l ®n 3fi, iSfrt gw WR| |f« ^ 1 ! l 

9 $ ^tH*i s «t®ifi® $®t*i «k^ ?tw hot 5ii unr 
399 3$3l *tt®, ®*19 $ 31 :® fafal tsgft® 3t9l 391 Sf®® ®3l 9f3 I 
5^9® dt?C® ^f®c® 3^OT %®M >2fC«tC5t 339 ®f93l <41*1 $*1 

®H3t® 4»CT 9tf«t9l 3tf 1 % *ww C*t®1 9t3 ; ^3t»?tC® <n\ efface* 

®t3f *SX (Welding) *t5 I 

CHt? 5^ *W* dtfa* <SWI® *Vt, W1 CW< « C?%^; >pp^ 
«PF v uitwi, 31 f|flt®"t v W3 C3tfHC®3 <•« c®f33f CSFt^tt®, C^f^f 
C3)fac*3 ^r® \ 

C*it3 f3®®t3®t3 C®3^ f3®1^ ( Ferrum Redactum,—Reduced 

Iron ) stfCT ^33tc< 3]3®® 3^31 «ftC» i 3t^\>C® 

Hltfn 3t3T 3tfH3t n*lf3® ®fk*l H3t< «wi® 33 j 

39 




48^ t viftME* I 

«i?- N «itaa«i s fwifiMrt fsifat® «rtc* 1 ^*1 
orRcs vfo t* gW*. g*c*a atai *a i ftlcajftstft^ 

H r «IW ^ 3^ « 43! 33 ft3t3 33W fftc'StCW^ ifFt»l ft'fo 
f^5 I 

<g qt ^ 3g N ^r«l» v N ( Oxides of Iron)—cnfc 

4faWW3 Jiff'S ftftis f^al C¥3>( ( Ferrous Oxide, 

FeO ) « 'srofosj Ferric Oxide, Fe 2 O a ) 3t3^ >2tTO 
«W3 TO I CT3*l fof *mta 'St?! f «H 3ta =ri, 
TO «1 tfl «jfe %w Wifi's ^ftrcsf^ -sffl 3rfaa1 CJpf?^ 43313 *(ft«t3i 
33 I < 3 ^ ^ffoj'ss fast 3 t 3 C *3 3fts ftfa® ftal ca 33**1 C^tRf^F 

sras to, statNc* c^j\ cffft* to i *i«iwfc. 4a\ 4t««u 

* 

C*tt<?tfc*I *1lT>«l^^< ; g C^fa^j 4*fe*,«W* 33 I C^f?^ CTOttfcSf 3t3C , l 
4E3tfta1 C3t*J *&CT C?fa^ fttra&W* f3 ; ?5j 3t3C4* 

3 ffS ftfass 3^31 CfRf C3fft* '2I4« 3FC3 I cspfil^ 3t^C5,fe s C^t^al 
»l^w Cffa^ 4^t^3*13 f3 I 

Fe 3 0 4 ) 3t33* C*kf3 **f* 4*81 

»iMt&* wtfwn mn m\ m t 

sa Pt ; ^C=T® v <®T*1* N <57t^*U (Carbonate of Iron 
FeCOg )—■*l»5W3 % ^ N <^f«rt3 3fl3C«l *>Ffc31». 43\ 4C3tftal C3W 

4 fac*i ^ *utf *!«!'? fa i TOfc»tf*nitw ca 3 ta*t«ito, 4 iafa&. 

4f ! , i 4faac c ia ( Saccharated Carbonate of Iron ) tcsa ■site?, stfl 

# 

4^ wttf * ftft 4i5»c« ftaici $via i tft ami.^ 

( Spathic Iron Ore ) 3taa* 3ftsf *tsft*fac*| 3C«& ’ifaatM <2}t3 f sal 

3f3 I 

^t^'St^^^^t^ei^Ferri Iodidum, Fel s ). 

—-c*ite « 4 ftstf 5 ^ 44 t 3 ftfas Jffaai 4 t n*rt«f fa i asfUi- 
Cftfaatt® ca ftst*f x ca*fa 4it«®t$c®a sesa 4tcs?, 4 $ wetfs 
Jiff'S '*m « feR ft fa's ?faai ^tlc«i srai emu a a 1 



i • 'M 

(Ferri Sulphas, FeS0 4 , 
7H 8 0, c®ite-sst* «*ftw SR *fwl 

jgmft &5M >mttt *& <4^ W< iWl «<t*ttt «}«t* <fcl 

*ic^ I JWtS's «w, <«itmrt x «r»i-f*ifSR <4%^ ^lft® 

fafar® ifai* 4$ *fift< *w« w l 

<n^ *(irt< * 13 ®* ^t^tcas *pftc*tf*rttc« ss i *i*iOTfe, 
•rtwtj:^ i»»°C ®t*t-*tarf» ®f«l »&c«i fa*6«i »ppi5 
(Dried Sulphate of Iron) <2fa® 5? I *int?fc„ *W. 
'StfRl*!® ^SJ St«l«l Cflfi|®-^rtC® Utfat*! -sm^cqt^ >1*^, 

(Granulated Sulphate of Iron) < 2 t ^3 ^ i 

^W*t 5? I *t*I V « ^«tft *>t^T 

«2|^® ®firata «ftc^ i 

*piwi\ ^ «rto**i > cwfac® J ii«H e f, 

mm 355 sfl ; ^tn aart^*i «wtf5 ^tw 

ftfw cat’ll *to\ qt* <$** *nfc«ntfi *in-wwto % ®«r,3 n i 

f^4si. «M <8Jt««» % Offat® I afttftfcwfe® 

^ ^<5. JJfSwfa I 

•>t» ♦tfiipi i—c^«7j BJi-ftfaj® aft?c*i effort-Jrtitsit^ 

artvi ctW *fiic®i ^«. =rt®t5i< nuttf «wt «w cvfa-Jim 5 ^®, 
c»ttl»1fa3Ms art^*l fit? ^sra< *t«rtf *w;r ?5 i 

C^pf^s ( Ferric Sulphate, Fe 2 [S(V 8 )— 

CSWlKSS &t«1 CJltSl* *1 tflCTtf*Wl «t*f *fac®l *ltfe»t- 
Mfa sttc^'*ws w i 4$ %m% ’urtofc® 
m p%®i c?fn^ *i»iwfc, * 

^C^t-^^^^t^R^^Phosphate of Iron—Ferti 
Pnosphas, Fe 3 [P0 4 ] 2 ,8 H s O)—^ «fn*i v 
«W, C*ltfel^ ^ «W„ ^TfWI^ f®*)5l *wc<* ftaitl 

<kvs w\ 



w 

$*1. wflts f'ftefst, 9C*I 5t§E®tC*tf9^ 

£9 99 ! 

?HtWtf*Wt\5 C9 fa9t\ «PP. ^ <6lt99t;«t9 fellW «<tlS, 

«t*1.?F?K' 5I ^«it99«l v , f5t»itl ^51 wq, fbfa 's ^5f 

49C5B fafafS 9«f99l i2f$3 99 I 

C^t^t2^5 N ( Ferrous Chloride, FeCl 2 )~c^ 
«f»\-tflfaf« ,5l|t® tCSFTft* 4fat$ m 9*f99l 9^E*1 4^ W«f 9f99< 
«lfaH ^t?lC9 *2«t* 99 i 

C«pf%^5 ( Perchloride of Iron, Fe 2 Cl G )- 

w\9 ^f99l c?tf?*t ’titw >tf93 49far5 *fgc»i <sfe *Uft< 

% * 

W< n i *HtC9tf*l9tt« C9 nt^-OPtstt's.. 

^t99C«l9 ^>5} 5t9t*t9 ( Liquor Ferri Perchloride Fortior ) 
feta«t «iTa&, c®ft?-®t9,9t^re ttjFtf?^ 4f*rs 'e ^ 4f*re a&f&s 

^ *4 

9Ffi|9l ^ST*| ^59151 W 99« W 3f9 'St^l <*«* 99 I 

* • 

3t9l«f9 9*f 9t9, "Slt^tWW *9t9, SfC*t 49* ^9l- 

JftC9 *l9t®!^ 39^9 I t?t9 *tf9<5 Sffi-fafar® ^f99l tfffa 

*lt9-C?Pt9t^'$ x (Liquor Ferri Perchloride) 49? Citr«(^-^9l fafeTS 
*f99l |6?5t9 wfa *ttH-GFt9t^® x (Tincture Ferri Perchloride) 

S$t»l «tY5 99 I 

»»»*!iW.i—flpftrc; cattles* aro-fafaw at^ci c*rafl-*trNt$», «w„ 
<?tllStf»mw9 at9i cnt«t ^fiiw ittp *t9t«f ( aft*!* jr,) wi 55 • 

CSEjssgyf (Ferrous Sulphide, FeS)—C»\f « 

y%v 49^55 friers 9$ 4^ fe<s,*tn 99 1 5f9l C9 

fiftir nf«<5 fafar®* 9^*1 nSj^aife'S, ftlwiw^ ’tfPf 

9PC9, 499 ^9l 9^»t *tf99tl*l 9J9^« 99 | 

c^9 9» *f9i9r <ijs»taj 9^9' (Di-Sulpbide) 

Hpr9 •«&! <$*8 *t® j C9>C99 49§l *tf*W 



t 


t # 68* ■ 

net! Wl nfintw stt3 ?«sl ?ts1 $51 nt5t3*t'3: «rt55«i, 
9 ll^5t^l5^ N (Iron Pyrites) nfcn | 

mi^fins^ «j5f : s 'sitnn'l ( Arseniate of Iron ) $tfl* 
«Ha5«1 % (Dialysed Iron\ '*itw*l 'Q 

( Citrate of Iron and Quinine ), fcTdj'ij <a^ <8fltra«l s ( Tratrated 
Iron ), n1^d?l\ ^ (Nitrate of Iron) C*ltC55. 

Vfo CTtft*'® 'fcultif 5 ?; nt$*H <sa cn«f*ra 

» 

fiw f555*l ^CSfH V*1 C«f91 nl 1 

fcv suites «chiton C5)fr* it. cat%® fts*, 3iiil :— 

* I C?nn. ( Ferrous )— 

5 I C3pfn^ ( Ferric )— 

uml C5 W«l *lfW 5t31 *t it <2}*t3 rififC5F* f=t^f^l^5 

nOi «t*t tffe it*\ 1 

csfof* U8f*t frail ( Tests ) I 
ofrPlCT* •tfl'Ft l 

own *nm^5 ai-ftfsr® artai litota vv *[€l® 58 1 

1 I «WtfrSl HCTtCI C8®8< 0«n 5ttl§^ ^5*5 *8 ; & 1 
«tfacwc5ni stfap® frfa® 5t«1 'flfs aura®; if«ti iiwi< e in item* mi 
*8®: crfa^ stages ifa*t® ?8 i t5tw Jiwlfrsn in.^® nti aftw f*i* 

. own ?81 

1 I OtlStfatm Can1-1t8frt*®. imtCI itlt® Ot«5< n«Tt< ^ 1:1 88, 

Jit I5t< «tf*wwa if?® fafa® 5^81 11? ifrlf iffJiStn \ 

(Prussian Blue) Itl* Wt< lf8*t®55 I 

* l CltStfwn flffa-ltBtltt®,. ^BtW 1>I5< ?*f 3^ (Turnbull’s Blue) 

nti# iwK «cw i 

* 1 cifttfr5nniwl-it5imt®,ntt5tci ortftc® itf* cafr ifiw€i \t 

n* mi 

c*fw oftfrCB 1 ? llt*1 I 

OFfa® £SFt5ltc«8 nn-frfrt® ®t5l lUlt! 8f V iffl® 58 I 

>i o?faF ntfocaa amci -*ntfrBi «ti itfritf nicest 

«HW 58 i t5t« l^frSWtS®, 5tt£St«rn.5‘\Wtt1 ?*5< 8t8l ¥M I 



$<t* i 

a 1 csfire ataci cvwl aftftt^ s caht asfaw ^watta 

«fasta, \ VHW 52 I 

« l wf2^ catftt* C«t1?tr^ C2 t fa-2ftftft'5. C2M asflC? C9t2 ^sfH 9*:9 
*2 21 , CV 22 at 2 C«ft 2 < $ 2 <, 2^9 22 2 t 2 1 

« i o?fa 5 ? catftc* cnftiPma. asica'l-atatai^ caft asfaw ata'i at? avaf 
ataa aft? i 

I 

tjtfta; ai vtitfsi? .$fa<5, auattM ca 1 ^ al o?fW catftc* Visits f«aOitca^ 21 
8t!tc»iK ana^tss^ 9 a:? 52 1 at ■sfraftatca t'atsl •*t«i'l* * 9 ® 5^21 2tw 1 

casta^, ( Cobalt) 

atwfo? ft? Co, ’itaat'ifa? '9*2 ^a' 1 

<sfe 21$ 4t^f5-2''GC9 S 2|^C25? 9S3 faftl® 2^21 

C2ftt^ C9ta^.. ( Tin White Cobalt ) <4?? caFta*^ Siftt. ( Cobalt 
Glance ) 9ft* aftw ca'lftt^ait’t atai <2tt?i a'sal 2ft 1 

c^ta*^ at$ wfac® c?tf2®t® rt^a'f, aM«, c?\c22 at? %s^ 

*8 I 2*(f2^fVf 21 2t^§l3Ptf2$ 9U2IM ®2 

2^11 tfa'smi *ji*i 9ta i 

C9ta<fc. at$ c^csaar 2ft® fafa's stal f®9i>( <a«® 

apt? i cana^ cjptait^ (CoCl <2 ), casfa^, 9ttt$V [Co(N0 3 ) 2 ] 
>9 C^ta^ s 2^2*^ (CoS0 4 ) 9T2? <4$ 2t$2 9a , f'4f»1 912 3f2%2 | 
^ H2f*i c^fto 9Wa 9fe® f^fat^s altfasw dtot^at^a ca*tft ; 
fa*9 &st9 stwt*! aftl 9^ta «k«i $a ^fial tow taftl 9\9a< 
2t2«l ^Ift I 9Mt92 ^92 <4^ 22*1 C2tfacaft 3t22 2ft1 f?$ 
fflftOT ^21 22t9 9fet® *ita1 2ta 21, fap^g as MW ^5t*t 

tsjwftt *faw wat^sfa 9faatf <5 ppt 2 9ft 1 <499 <4^ 2?2 catftwa 
ata2 C9t92ta f222 faftiaft 99 "9 ys 91^* (Invisible ink) aiC9 
2125® 5^® 9tC2 I 

«4^ 2t$2 C2tM2f1sf9 af®^, <499 Jflfal 2t®2 9tC<fj2 99 2 I 25 U 

22 i capta^, 'smit® 2)2 a< 9 t 5 4 )^ ?fa 2 ta fafas 21255® 22 \ 





CTta'fc. at?? ??)*» (Tests) | 
c*t?*i> s attcfe c§a st?i nal^t? s® tqi t 
■»i 4 $ at?a calftc* 4iatfaa? c* fatt®, « .nFUftai caft *ftt® cart 5 ? *WMf 
«tas? ?? ?1; *tti ®?tt« ?wlft??. ?«t v *tt® v «N *ftts) ?*?< c*t?®i$ a* *tts N 

(CoS) 'Jiajf ?a i 

a i c?ftW? a^wa nft® at at?a cal ft* ft ft)® *faal &®« ®ftc?i ?3*rt!t 
sfat?< atai;*ca \ 

* ftc?^( Nickel) 

?tc*f®* fa? Ni, »ttaat*tft* «*? «>-«•► i 

ist at? tstffo-TOM ’tar* 9 casfac^a aft® ftftrata^t? 

<*tt« ?9?i at? i t*l caftii:® ost®a<, ?t«a? « j^aKtets i 
®i<®ifav ’ucatc’f ft?t? a*? ?? i 

at? <*i%efW? *ift® ftfft® t$ti §t?l 'srmt^ sfa® ^c? I 
<at at?? c^tatt^aj sin g?s&? i aft? ftc^ 
catftVt wftc a af?? 4 ! ; at?? f^a 4 ! i 

f*te»i « c’iftfa&s jf^itfw at?? *it$*ti < srt??r c i ?fti® ?t?i 

Rfttfta ?>tc^T? ftft^ ?ta^® ?$?1 «ftcap i <n$ jt^*i ®ai 
( Nickel-plated ) ntfttf J)tca *ff?fe® i «it|® ?tc*l ^t?1 

5 ta?s ^tc’t ?? s)l ®m?1 t?tftw? ^a? ?f®5i ?i aca si 1 
® ipyt? sft® ftfti® s^al >ift at? ( German 

Silver ) sift* fa*tat? ( Alloy ) ares ?fc? ; ar?^ fa^st?. atss « 

ststfaa at«^t aai® *f??t? ?J?3« ?? i 

ftc*9i x at?a 9at? ftaw* (Tests) i 
ftc*3> s as mta arwi ♦taWta qy iftl® *a i 
■> i at?a ft)ftc*a aft® jcatfta^ c^att®,'« >ataifa?l caM *f?t5i c*t? 
*fT)< *)?:? ft? si ; *tca $stc® acatfta?. caft *faw f*a< ftc*«i s 

?*i,artt®. (NiS) 'aia:? ?? i 

a i CTftftti a^ wra aft® *t at?? catft?> fate® *fa?t $®M <Si?N *ftca 
a^Ct cetft®f® ?faita< ataa ?ca i 



nfksstr i 


(Chromium ) 

JTtt^feT ffc? Cr. *tt99t c lf9* «*9 M l 
<afe «(t^ t|sR5-si'a:»i <9fs <*9 •tfintw 4t?t 5«9l 9t9 i caft^ 
«Jt99*L dt^ ( Chrome Iron Stone ) %t9 ^t*ft=T ^fsjst C5tf5f9 i 
(tit, C3Ftf*ra^ 9 *45t35 faf«15 5^91 <4$ ritft* 59*t9 59 ; 

%t9 f5? Fe0Cr 2 0 3 | 

C3PtfintJ19 9< C»l\c59 9tl ; 4$ 9t$ ▼S^ | $51 9tf9t**|c4 %fa- 

CSt'A* »rf#9 f^fw nfwttl f«lfil^ 5^91 5tf% 49«t9 C9tfa99_ 'ST^ff® x 

*495 5?C9 I <9 fa 95^*11 B9C5 C3Ftf93OT9 9tf%l 

%tf9C*t3 fel f«5 9<9k*ft93 ^f?9l «TtCV I 
♦ 

CTFtfj|3CT9 9*3*5fa dtfa* l^C9 ^59 9? 495 59, 4Wf %t5l 
fWWl 99$Wl 9T95F® 59 ; $ 5 tfac*t 9 9 C 9 J (fa®, C3ptl«l]> ( Lead 
Chromate) frfi aqfa I 9lt99 «t *tc* c*ttT>ifa9^ captwcfa 9f99 
C5t«t 9flCT *4? *W< 493 59 5 tfl %*■! 5f95t9< i 

OTlf5^ Cr 2 0 3 ) C5\r«ff CltfiwMl S*l3 915 9® 

9f99t9 ftfcs 9T*95 59 I 

Canstfsj^s *4lf^f3? v ( Acidum Chro,micum—Chromium 
Tri-oxide, Cr0 8 )—C9tfsi3M9 9'.9t ^ <5*99.9tf%* 

«tntdtl fafrS ^ll’l 91*93 59 I tt51 *99t#l *t9T< ( Caustic ) ; 
9tjf*!t9. 4?f<3 *53 C9lPt ^51 »lW%1 *39t9 C*1t9t^9l C9«9l 59 I 
%1 C« 9 T 9l5« f*lf*1'5 5^91 fafa* 59*1 <43« 9 £9 I 

5t$-G»tC9&* ^ *ifetCl9 99 5t9C«l fefif <4%5 V ^jfw 

*tf35fC9 C9t*t 9f9t5 C*9tft9f *4fa<5 v Htf 9^9< 9fS9t9 9f*ft9 
5%1 *lfl? I ^51 9W >f5t9t ®9%, 9fC«l 59 5^C*| £59^91 
iaf 9 t®l 5t9*l ( Liquor Acidi Chromici) <495 59 I 





l . 

aMpfe* 'a c*tt&tfa^ 5t^-c*tw& s mv $&' <w 

03Ftf55W5 vStufs? Clffa* I CaptfiHICT? CT C^t^ ClffrtfS »lfa® r 

fafaf® *m §®t*i JRWtW V fac*t ffatffa^ 

C3FIW&.. ®? s *lfrf«f N (K 2 Cr0 4 ) 4«v 55 ; t*\ «fW TOSfc 
35%} efl-fafet® 3*15*1 *tfast5® ( Re-agent) ®i*l «rf^ *lfWf : 
ftfro 5J5®« W I $51 $\m C5\ffc*5 *|R® 5$C*t 5faart5<' 

c®®^ c*tt5& x , «tc*H?r ffa® 5®5< fa^fa GyfwK <$5v 

Cffaiws CTffaw* ®ft® 5fagt5*f cifasf coft^ mtj is i 
c*jt&if*ra^ captwt&a $t5t*i ®f5® *ifiwtw *afa® x C5tt ; 

*fal1 5* ffaSl *ftw (K 2 Cr 2 0 7 )5?tW *t«rtf 

3®*5< 35Tt*t5 fW*M *J«t^ 5^51 *11® I <fl$ *wttf fafai <a*t* vs 
(21®® ®faffa fafa® 5J533 55 I ^1 «W 35% ; ®f%- 

c®t5t5*fl «i®® * ftfa® wttfa tffai 5ji^® s* i fft- 

C<*tPK% $t5M ®*F % *feH^CTM *fac*l CaFtW^s^’t 

«l®® 55 ®5t 3t5*l 5fa3t5< 5t5*l ▼ M I 

CftftHf «(t^H fSi’t fsnM (Tests) l 
. Cfftfiffif CJl5ltt®5 ®t51 offWa 3® $0® 5* \ 
ii a'lwia j rff® ciftftfwa catfa® fafaj® ®fasi frsM «qftf 

®fitw ’i^’K man ®ti i 

* i ffrf n^M v ^1 <?rt®i ®«mi awtPret wild 5fat®-5f55< wtfaf 

51ft®,]? 55 1 

«i cstfa® C5fftt®5 fft® ®ffo5!» ®® x *|SM X ftfat® ®5®s *w 

ftitfi>55, *ttt.®s fen* stfasi $®t*t «wtn ®f5w *f3«M cftc5$ ®®, n,few x 

«®® 55 I *5t5 Slid ’flWS «\faf C5N ®fic® 5f5®t5tl5 t»l® x C3?tt5& % 
® «Cf 55 1 

’Wt«rit4t«f s (Manganese) 

5tCff®® ft? Mn, *115511(5® Sff ««•*« i 
5t^ 'Sifa^^ws faf»I^ 5tsl I irfWJt^l^ s ©t^-'®^t^5^c*l 
«Tf®S fCII ®C5 1 ®®ft® N C5F ®S»ltS ffa® fafal® 


8< 


4 



< 






nwfa fciti H 5f9c»t *t®9 iii^ *j«i^ 

5t9i *iw i 

9jw ii9te? % «fa» 9*t®-c*®9<, *feM 595 wr-om, *c«n 
9(5® <4l5fa® *ft*| C*lftlf*H^ « CTlfa^ 9t^9 9tl 955 5t*l-9fatwfc 

«[iw from 5(991 tm^ *tnn fcvim 5« i 9t* too 9tf5t»t 

%rt 5faw59 9(5® fa'«i® 59, mm tfiw 

5f99i 9H1 59 i 4^ *ifot* *if99fti cafa® *tt«9l 

9ta i *rt®9 ^nti fiiwwi w® n * 1 } c*itt59 

9f5® ffifr fill C9 453519 feW$ (Alloy) <3$® 519, ®t5l 

t^U <35c®9 fafa® wfi 59i 

5rt*nt4t5^fai«w9 9f5® f®a f®5 *ift?t£*i fifa® a*91 59 3*t® 
&vit99 5t9, wiwunwit^* i 

95ta£-«T^Ht^® N (Manganese di-oxide, 
Mn0 2 )—^5tt 9Jt5Jt^C59 39t9 9fa<5 C9(fa5 j *51 >169153! 9I*C9tf9§- 
9t*ft (Pyrolusite) ^9 5f®f5® I *IJt«rit^ *l«lC5t®« (Manganous 
Sulphate) SUM 3TlfW ’tt^ST* C9fl 5fsCT 45 *M1< 'W? 59 I ^®t*1 
3C9M 5 fat*! 591 5tt® ^fac^M® 99 ; 35® 5f9919 ^1 

45®t ^*119 I $91 C3Ft«5 5?, 3§)C99 9f5® faf®!® 9*19 5C95r5® 

^tw c^ica^ **w w 99, mm 9jmt9X ®i5- 

55t?® 9fat8R ®5® 59C9 939 *lfa9t£«l 9195® 5^51 9tt5 I <4$ 
* \ 

99tC<5 9fe® 53 4f*® v f*lf3® 5(911 $®T9 at9ft 5f3t5 

«IJt*\ M® 59 I 

llWJtX ®t$-«Wt^, 5l5t®r3lf9^ 4f9l<59 9 r 5® ftfef® 5f9?1 
&319 3Hft 5(9C9 C?FTf9*I^It>( $9*19 99 } ^51 «Ftf91, 35® 5f99t9 
999 551 fWt* I 

C9«%t*f9 5t5 35® 59t«1 9jt3ltfX ®t5*55tX *J95® 99 I 

c*tt§tf95^ ^tfwrrM? *\m w 9Jt3Jt^l3 s «tt-5fttl« s 5$t® 

M!«; C9lfctf99t99 C9tf95 9*fat9 999 ^9t9 ®CSI« 591 falft* | 



*Jt*r#tw I 'ixtt 

x • 

9**t fa«*M (Tests) I 

5rt*jt3t» x s^wcfe* aw *»$W3 «9 s[?te 5« i 
s i ’Ut*rjtflc«ra otfoc** 99 x c»ii%) 9 99 x *ifcM„ 

fi(fa9 »f?5( srjtft^ *ttc®5 5»t? *t*fa mt ®?t»t awtn vfaw §®s»i 
5Jt*ltWl> v 99 x Wtel (Na 2 Mn0 4 ' «g<» ?5 ; 4$ *|ilt^ ®C®ni 5f59 faffl* 

5$w 9551 c*^ an* *tt<jt9itwt % 9^pit«rt cwittaft aw 

«f99 Vo I 

* I C*ltfMt5 W5 ’if?'® ’OlSIjti'ICM fa fa® *f«1 fufa 9fnw^- 

*HtW 9U1 $39 9fttH 3#9?t £39^ (Amethyst colour) 5tI1 

9W 1 

® t -HWtfiW *Pl*$® x JltWOT 5t*rl^5t<5 *1*9$® 95!1 511 

8 I 9fesf »|fet«f v 51 C5t$l 9551 JlOtfallt 5«5tO Sfat 9«I5< ’WttjtfUr, 
5t^C5? s 95J5 5? j 5tV»t"5rt 9fHC^W5 *lf5« fafa<3 5^1 4 % 9 V. 1 ? *W< 

W< 5$5l 5tl I 



TO I 

i5s^ (Tin )—w al at® i 

atorf®* fe? Sn, ataattfa* wv i w> i , 

f§n ar$a wta s'ssi at* at1 

a.f^5 fafas *h\ ^ (Tin stone, Sn0 2 ) ata* after catft*F?5t*t 
fcat'aa '«w’nt€t «iwu 'eim «2lg? «ti3 

$m\ at *1 <sttft=t^tc»r cate ^tfaatta* *to* am « ftfaatel 

cw’tat’fw atac faffi's «rar « ^rats arfaata fafas ^ ^ta 

lift mm a*fa$ i mt£fa*l, cafac^l, atafal «catfts ftc*f 
dtca* «ifa «)tci i 

fBs^ c&ft ^'5W 9 t ^f**l ®rta cate a>as: *tt^ta at*ata V <?1 ^ 

gc«ta afes ftfate ^ftai cateteca ate a lift cat ft a* 

*it*tca; aa $*a at^a* stcs utPaal a'sot ?* i 

^^*=1 'S s^sf— lift *(tf «te*tia ste are « %m*\ \ 1st 
cartaa, a*% « ateas; catateca < 2 ma fcvi* 

W i at fa^a ati»K">trf m* stt-atajt* ^ta c*ta afaa^a 
atfte a* al, fare «tejfaar frsmr atcatca t ?1 ^facs «tttaf 4a < aftfts 

«i%«j£aa af*te ftfas Ijtft^ (Stannic Cftide) ata^ 

catft* tste$ *t* i at$ at^fcjptfa^ 4fare $a *^*t litaft 

CSFtate^ (Stannous Chloride, SnCL) ata^F *ia«l « atetSjtmft *trta, 

fcvitea at a i lift &sf ateft'af 'nfaraa afte *$ca arsaj 

atatefta* fapal aa 4a? c’tea'f nWiflin 4fa® v ataat catft* 

ffteta mars ?a i at^rijtetecgttSFtfa^ 4fac$* aft* «ift at^ 4*fai* 

*tt»l ftfts CJFtatl®, (Stannic Chloride, SnCl 4 ) ataaF 

caffa^ i 



'3<t^ . 


^t*3l 353t53 9t$tC* }5^ 9f«l9l 9tffa, ^st^t c*itas *fts»ii 5tt5, 
^5t9 fc*lC3 few* *ttS»!l ®lt3J I s c*ftcw 5t«?C3 

*$} 5 \ «n si i 

sts *ltra *»it^ ®r® fS^ «<t& •Ifa^tc* 8 ! si^ 59 i 991 W 9 

®f® sts ’tts 9tc*n ^stc* "**itt” *ra« ^fss i 
, qt$ 'sitocs? sfes fef*IS 5^91 (Stannous) « litfiflf. 
(Stannic) St* 5 ? & <*t*t3 «IV3 9^3 ; «fl$ ^ «Wlfo, StSC^S 

3% fafas *t*1 wtaFW iltSt>l « fcjtfs^ *C3 I 

SltStS. C*tlt^ * C3PtSft« % «flt 9tS *!t*1 

3« N Mm 9J9?jS $9 I 

§Jt3t3 OffaCa Wf Ijtf^ 33?t^§^»l 

t*1 CStt*? 5 ? C^tt^S_ (Mossaic gold) stts <2tfS5 I 

l»S 9t$9 fartl (Tests) i 
iifats 'a C5£t9t3c®5 3tn«i ’tfiiftK m 9H$s 591 
> i ?9»9f« Ijtft* 

SfasM 95(9^® «WS* 59 ; A fe«9 W< I 4Wtfsi5S WFltt® I 

5 I IjtotT C9Jt9ttc®9 9f5$ *lt^CJFt9t^® v 'S9 ! x 91^1(99 tft9l f 51 ^® 5§C?[ 
<SW«: tsfe9< TItSOW (Calomel) 49V *tc* *U«tPt 9ta9 *tfVf 59 1 

* I Ijt9t*( «jt9%®9 9f5<5 CH1*5 C’ftHtl®, fafaiS 5$C9l ««%9< «i9F, 

C^fUS (Purple of Cassius) 9t9* 59 I 

C?iS,(Lead)— ^[f\ | 
fb? Pb, ’ttMttft* «*3 **V5 | 

faf ( 31 fall 5t$) 3ftcs 3tS3 «19^13 Wll 919 } 

^5l 353153 3«f®1t« s ( 9titf*Rt—Galena ), S'ttfcsi? ( cwtti?— 
Cerusite) 31 ^T^t3 S3 fa fa *C3 I SJlfaSl *ttS fanfafas 

$*ltC9 faSfSi fa 3tf53 3ff39l «M9l 319 1 ?Utf33t9 fas *W *tf^STC*l 
£1 fafas 3Ffi»3l 5#t3 3W1 9tf«!9l ^f9W ^519 f^Wt 

9iufss ^rncmm sM f^s tf«i w ws^ 



'Mb- 1 

’ift't® n ; <i« fit 5W attracts *t«t *ftai 
fc'st 9 ! «t«w 5s%*i <4®§®«a ft«iR 5t®5 iln ^ *^ai <tt® i 

Wfom 5WJ fa3<5,*lfa*!t , l Cue’ll «wfjf® 5*t5 ; C*>I*WW «|JtM 

ski's citc*iw «ri ^ ^ftal ^m\ 55 i 

'S «r*f—^5 ^55 iN^4 « c*t55 «i<t5 555 
.5t*1 55Wft §$t5 S 9 !* 'efo® ®ftl 5fo; il*T *t1Wl ®*W frffat*! 
C*tfttf5a *ftc«tu St? V\*\ *W *\v$ i «**•C ®t*t-5tait3 ^ 9tf*Wl 
5t5 I ^3? Itll 5 f fiSc*? §5t5 <2tm Blfe &■**! CT«ttfl \ 5tl 

51 W W*fPf itws $«*5®1 5& ?? i <4^5 $t*t* ^t?*t <4$ CT 5tlf|® 

'qfacs^ *nt^ $\m 5ft® fafa® *$j\ ot®, 5«rt^® x < 21 ^® <45? 

®titc®^ ks\ f^n *\* i 

m w*i 3wrr ita-fsift® 5C55 551 fan «itft® &rt 

5H5® w i siwrs 5135 5t55 5ft® fa r 5® stzu 

C5® x 5&53 alal 5W* -sttcas 5t®5l «it53«t5it*t *tf®® 

55 I C5® x ®C5 *1* 9 lf5 5 ltC s l $5%, <45555!*? C5® x 

«i®rftc®5 sft°i 35 ftw 5t55 ih «*-i5t5 ^faraF^s 5ft® 

fafa® 5§«1 C5® x aw® ’fc? « £*i BiOT-iW sk*\ 

5t5i <4^5 nt^t® ®tt5 *B: ws, «mft® x faftt® *5s1 
§5tC* q*TO « fa5t®» <45? $ ®*i 5t5 ® fatal "tftta 5tt5a 
ftm*! 35®tt5 at^tt 5ta i 

aft 5Ft*f^ <4f5®, «i«l5l 5ftta?$ bi ®ct 

ftft® <itt®, ®t»l ?ti»i ilc*i® *ift® ®t»i® *tfa^ 

«lf® *i^tra« 55 ; <m*t yz*l ®f®l W 5^Kl *Kf I 

fa% vipf$ 51 5Pt^wfe *ttiti ®w Has <itf%w c»i®, 

51 OTS X 51^3 kki\ fltttai ®fj «1 5t5 <45? <4$ $ *tft< 

Bft^ <5I55%5 5f*Wl ?tal 51^5 ilt*n 5ft® SfC55 

5t5l5f55* fawm <2jf«55i5r®1 5t55 11*, ^®5t? ^5 fat® 5 
55 51 I VIW 5ft^C5^ « <4^ §55ft*f *ffft< 



CTO, I , ®4S> 

4 ws m* «rf^«i *f to, »it*twf 

5tt«! 33 «W* f%t* 3FE3 I 

^^5» x c& l^ x (Oxide of Lead )— «tf 
3fTO fafro stal cto 3*reit® ( Lead mon-oxide or 
litharge, PbO) CTO. ®lt-TOIt^®, (Lead di-oxide or puce- 
coloured oxide, PbOo) 43? «lt»l3C<* CTO, ( Red oxide 

or red lead, c^fiNl fa^a, Pb 3 O t ) ufa* •srafts. <2($3 

^FC3 I C *\$, 3t5rt»l1 W SJfW ; TOIfi*, f®9 fail 

3t3EfS *1^® $|Sl C3 *l3F*5 »13*| *«, <5t?tSl 3‘fsta, 

*JC*1 33% « f33T<?? I %tcv 3^3>T3 *lfr® vfat 

33 ^filOT CTO. sit 3* (.3 n, ®t*1 ^t5 I2fa® 

fafa'o 313^® 51 I C3%1 fa^a (lied lead ) 3*t5 TO® 
^5*i«3&sa far*® < 13 ^® w i 

^felt& N ''*W,C»T® v ( Nitrate of Lead, Fb[N0 3 ] 2 ) — 
^3 3t| 31 TOli®. Wl 4^1 »lfTO 

ftfo® ^t 5 ! , 1«ft< *T®« W ■, %1 «?C*I 3?C^ 33% I 

'®Tt^'0^f^v5 N ^5p N C5 ? t^ x ( Iodide of Lead, Pbl 2 )— 
cto, i^cijuJa 3t3t e i c^tStha^ «ir§s®ttc®a 313*1 C3N ^f*c»i 
^fa3t^: c fa *Wf< w.? •? i t*i w sw 33% i ?rti- 

C*tf%tC3 C3 W* 3*13 « *i*13tat3 (Plaster) ®t?U •stttf, $13131 
3tfa* flCTfl*f3 faft® 3135® till 3tt* I 

can 5 tc , *l§, «TOF* ( Chromate of Lead, PbCr0 4 ) 

— ^cifrija 3f3c*i C3*fw§ *(•*, 313*1 tW *f3c*i 

*wK «W5 33 I %1 %®i3 Sf33t3*f, 31313*1$: CJPt^t«c*rt (Chrome 
yellow) atC3 «rfro I ^ TO fai3$ 3*3 3135$ *3 I 

5=f5?[pqsi^ C£^ N (Sulphate of Lead, PbS0 4 )— 

CTO, ^ftdfcfal 3t3t*l 3s\f3FSf3^ 4fTO. 31 ®C*| 33% C3t3 ^C*!? 
C3N 3Ff3W 4^ «w< S5® l ^^1 C!t®3< « WC»I '8133% I 



( Sulphide of Lead, PbS )—• 

^IPW <2t8fa «ffa«r C8)f’t* ; «lf*ra 3W C*lff53 C8 »P|3#5 X 
*«, St5t ( Galena ) ?JJtf*Rl 3tM sfft* I |f1 ?3J8<, 

i ^c*i? cftflic* *i*if?fconfts s 

3t^t§tC«^ C5t*t 5Fftc>l 3PM< CT« % *P|^tl5 x fevM 55 I 

^fod»ij» s ,3!S T^ C^*® v ( Acetate of Lead—Sugar of 
Lead, Pb[C 2 ff 3 O a ] 2 , 3H 2 0)—c»K5, «W-fifal'8 

4f*itf5 sia ^«'5: ^lt*t *RP(M W ?fg8l «l|5«i ^ *PM 
Wffl *tfW ^ 33 I 

oL«3<, ^fs^t^tna ^ fast « w?f5 

<sn\ fw 33 % i 

«af»ltfe$ «WF % ws % fc«t55, ^CTII ntPt 3t«3» (Astringent) 
'frURKl *153153 'SJ&WW *lf?-« 4*13 3T33® 53 I 3'NtE*tf®t3tC'5 

4 

C5 CTC n « 5 gii>5t3 (Lead and Opium pill) §CH3 

«WW, Sl8t5 4? r®5( cat'll4f*IE^ 'SI? C 5 !®, MM 

'S ^ MM C3ts? v 3^?^ ( Confection of Roses) 
ftatiM 531 

*rtwtr*m« «W^ *H„-*5, c»I® (Solution of 

Sub-acetate of Lead) Jtf>W C5 $t3M3 &8M «ItCf, 4%^ *M\ 
c>i® % , ^ c®i®, ceftt^ ?31 3*1 4?iaj 

ffettfi ttf ifi\ ®t?1 <21^3 53 1 «4»t afrt*i c^fat® to « 3*f5) a i ) 

3*t3-fffafaHl-T’W, *t*tWW ^83 T4 * ?8t3 ; «Htf3 ^ 5tfat*l 

%* nmi 5^81 5t8 1 gK«f8 *M3 =3t*i cnt»it^ <*raj?tfc„ 

M 

(Goulard extract) i $3T3 rttfo-^31 43t C5t*lft *31 **I 

fafars *f33l *?, C’ltfss "fife* SMI (Liquor 

Plumbi Sub-acetatis dilutus) <s|3l« 35, t3T3$ **(3 ^ c*ft«tttf 
*3t^ (Goulard water or lotion) j *1« ^5tt^5 59 ^ 
f*W *f33l Httftw CWl « *fa3l 5t5 I 



| 'Wji 

^t^C^f^^^^CaTS^Carbonate of Lead, PbC0 8 )— 
«wf % c*jcs 59 5t9M *ti trr^ catn vftw 

c*i®^, '■rait^s. ^ c»ic®^ 5$il * 11:3 59 i 

*1t93l C5tfl!$t> CT5„ (White lead) C9 C*39< mtOwl, 
«fW»I1 st'ffero fwt* 919919 *f*9l Htfr, «W *lHPl| ’S* 

c»i«. « «wt$® s «i^c*tGS* faaft«l &**» I *twti lift* “*ICTff 

i tfi fasfofa® antics alga *tf«tCT «!** **fl 9ltl¥ I 
TOW* 3^cna tin (Lead sheet) *t< if pMH *IWJ f«ft?ttC?ra 
(Vinegar)' 9153 4 ?cai «rf^t«1 f*int«ft Wf<lrt «tt9#*1t9 3*19 
*it?Ttai aw i ’lea Mia 3 *r< 8 fa < 8 Vi alal ctfaai $5Tfat’ft 

%m 'sit? w *itfs to m «fofami-qi W*n itfto ^ j ifltan 

fc'M&’ifi r*i*n *wtn w* ^T*T *t*i atlmi ftc*i f*i*itt 

ctttft$ ct«, ftai 9Hf9FW «r*n m i *fa «wct fsfa’ttcM 

»rf*« fsipi« ^91 ^fac&jj ^ws^aw® ; *f« *19^1 sirs 
feWS *HP( ^ <*«$ «w. cws« *lf|« 5f|faf«W sin 

^ C«l6^VTf«R (Dutch method) | 

ns-mftcfccfa stall ut*i 5,c ^ ^itlCT 

cststli? c»w» N «w« 591 

Jfl9 9t$9 *191*1 ftl*H (Tests) | 

<*rs, sirtrt^ it -afacftfct ami *ffW9 w fO® 59 1 

■> I C9 C9t9 *fl9 *t9$Wl, W N CTt5l 91 ntatall®, *9®, C*tt&fftlWI 

Jtf?« ftfa* *(991 4994 *9*119 S*t9 9t*H *95; *1*9*1 msicij *fk»i 
aft*! Itf ^JT *3f 9# *lt*tC9 ’{I* 5*91 *IC$ 49t *9»lt9 B'jfifC* ifntaf C*I5, 
*fflt*C59 5t*t (Incrustation) 9tf<9l 9t9 I 

< I 5l*tgl«Ftf9* -Ufa® 91 8K*I *9% C*t9 C*l9l*5 x 9<l9tPt C959< C*!®, 
C»l9lt«. «t<«9 99 ; t$1 4C9lf99tC5 *®9%9 9IC5I 3T9 5$91 919 I 

« I 9»lfak9C§3 N 5ti|t5tt®!( 9«9t (A ff9< 1*15 *1*t*Fl|5, 919:9 59, ^51 
91^15 59 <(915 3M%9 I 



* i jiPi®, «rw arc% c*t* wjrtfs >nCTtcl cwtf c*i®„ 

**i v wfc 'qqr* ?? i 

« | CtftHfc JKWttf CT« CftW^ *ffl( « | 

* I W C 9 flfctfa9’( JRWttt ffiltM CT®^ €t«« V I 

hi ^pn» «»i anto to *m *®«r hm <*ra* c^ntf»r ic«i 

«W¥t« (Golden spangles) arm *?ci ’JUf $$91 *fti$ I 





-:*!- 

mfitoto (Antimony) 

*rtt*fc* ft? Sb, ’ttWtlfa* ’«*'* I 

mfitofa atsa «iaiTa at?fs-TOW sflate 9 lfa*HM <3t3 mi ata 
aft fa$ «lt*a aw Isti a^lls. (aftl, SbsjSg) «|? *lfaatt s l «IW 
ml iti i 

m$>ato jp^tlosi afes c«rt^-§«f ai a^i tofts *faai $^t*t «twto 
mfitofa atsa ^ alal ’It® \ 

o «(■*}•—m| tirg wfacs $«f*i tfats cisH atots*? 
«'Mf-a^«|| §St*l l?1 «rtt?F mat a1^ft<S 

aiftCTWl afos tofas llal clsa< mtfoto ]5i|-*rot|®. (SbjOg) 
at* - * ca\to* sj'ss i st*t *i;WM ml ats <2t«W«: n 

mat *|M aWtalM CBfatl stfll ^tlca i 

s^-tofts ltlt§tE*lf**C al astfa^to 5 !! mfl®.. ,j£ >l iff* 1*11 C^t^ 
fawl sti^to ?m al1 mftato sttlfcaf mtotsa atos mafars *|c»i aft«i 
«raa*la mftafa (Wfatls.ato* catfoar <stgs f« i ml atld?l- 
atlt^tM'tfa’f mfai© w*tl gtfli i 

mtftoto *t^ canton *ntc»ia atos m^tois slc«i ^f»iil mat 
csifkia *itoai*l ^pnn mftato §i|-c?pt ail's. (SbCl 3 ) « mftato 
C’t'l totalis. (SbCl 6 ) ?im sill nn ares a>w i 

mfitofa al$* af|s tofas ilit ^sapstoi toaHt$ (Alloy) 

^ti } %aa afes tofts alai ca toaHt'S -stws as, saftoi 
ltf*fata toft's $a i Italics ml tosHl^c* fell*!, cilt^ 


fafcw-jjai i 

(Type metal) *C? } $5fC® »|®*91 >1 5$c® *• «f*l *l$te .afifafa 
9t$ W I 

*lfa\5 fafa® 9$9l tilfihfa lj|$-'®tef$® N (Sb 2 0 3 ) 

* (vSb 2 o 5 ) =rfa$ i 

5$E® C9 >1*91 >*te3 55, <5t5t9l 'fcwtttf 91933 $9 | 

*m*\fme* 'aj^fafa £*( (Pulvis Antimonialis) ^t 3 !^ C9 &|C99 
fctlfa *!Of, «ft1 feti-lfft®, ■« fstfst^s 

*fa9l <2te3 55 I 

* Utf^fsi |l^-C?t9t$l®9 9f$® ^^-fstfaf^S 5$91 ^falTWtfifaH 

»af9fafa C$Ft5t$t®5 3t9«l (Liquor Antimoni Chloridi) ate® 55 } 

$51 9*rK *jt*tfa at^fa estate?! 9tf3* siesta ftfste 

TO* 55 ! affclfr 3?1$-C2Pt5t$C$5 3ff9M *lf99tl«| ^ C9t*| 

*f9CT <fa®9*f *f’g-cjFt9t$®. > ^5*. *af9fafa (Oxy chloride of Anti¬ 
mony) *fa* *flrl<' 5l5te 55 ; $5l S(l>ff9^ iafat® ^9% I 

( Tartar emetic, KSbO, C 4 H, 1 0 () , 

H,0)-4^ fi$-*rat$®, « <a r *i®, **. *iStd* $199 

va^fas® *fa?l firtu 99 *f«»i <a$ 9fat9 «t*tc9 *J9^ 3$ai 

*fc® I $51 Itffac® 5<fl5T, 19», 5131$*, «t5ll9W $9«> *9(9, m $ 

f 

33-fafate 39fa *I5CS 39%, fa*§j»1 9t9l-*ltl3 35% »« I C*tl*t$t»l 
W< 915*1 *19 «99t «tefaf«lfc *R1nf *t9fo$, %*; *fct\ 9ft* TOt 
^51 5519 59 I 

$51 959t69 9T933 59 f*3 9t®t5 C999 *fa»l ffa 

« « 

TO TO1 *119 495 ^$1 *rtte ,9^91 «W* | C*tf9 (Sherry) :{fa* 

9C93 *ift* $51 fafa® 5^51 «9T$^ (Vinum Antimonialis) 

Ufa* %9 «te® *C5 I ®5 i *t 5*9 * C2t9t5 <2T?f® C9tC5| 

419^^ 'S 'a$>9& '691^ 9193$ 59 I ?l5jC49 Jjfa 1 ® 

* \ 

fafa® 5$9l st «*19 ^3® *C5, ®*W g*ST$ (Antimony 

tri-sulphide, Sb s S 3 ) sfafa } $51 9fac« ?«51 9(9 I 



faw, l • ^ 

&***! «I«W VWtW^rfl g<t«Pt« 

ttfac 5 ® *lt«« *115 I 

'srtwT^t^?! 3ts ‘SlsJsift St?« 5l|t§RSfW? *if?« fafas 5$5l 

cqr^tttgfcaR, ( SbH s ) sfast? *Uf 1 *f 

i ^ ^iitfl ®tfac« «ttcv <$*% ^fi C’ttfa- 

CTs^-ftHa *ft<5 §3* Put* still SFfaw ^$tre st^ 4$>*ifa? 

fM *tfas ^ I *M CStfeW S^C’Ttca'fat^S St*1 

jpwtcst *v s»i i «itr.*jT^ cstfn* stc® 4^c*t cs wt citft- 

C*\m *lfa$ <5t5l ^t«* 3t<U *KC5tltf 3**1 Stt I 
til&sfa? SfW 5 l 2f‘tt^^ ’tfW 5K5 ! 

40*1^ St^5 faatfl (Tests) i 
c*pt4l§{Cii Btai *tiWa er* i 

>1 JJ^ CStftlC* ^faScilcS^ Sttl$,tW s lC5M *filCT *4SltC*l^ 5t4l 
4^6^ J)S(5ft^ 55 ; 4$ *w:’! *i?t< 4Wtfa55. 3t5C1 

35% I 

4 I 4f%ft C5> fot&S? 3t5C c l ir«tM BfSlftfai® 5*f?W! £5$5|4 ^fir* 

cftiti® ** 4 $tft mvi p ; 4t wt <nw Stftfa 4ftra n*h (tvpwi 

3^8 •sra?); 

* I 3 tWW 5 « 4 tw 5 'Sf^tW 'Stw'fam St? ’tf'WI 55 ?l 

Stt* ( w 'jfcl c*t«f ) I 


( Bismuth ) 

5 tc*f«* fe? Bi, ’ita’tt'tfa’it sap^ *.» i 

tflt 5t$ «fiPfa-q*CT SI35 Jfjiftf *|fi«fCT «tt3 

Wfl 5t5 ; |ftt (Bi,,S 3 ) ^ St^S <4vSt <*Nfa «jf*W CStfo* I 

Ulf^N St3 f5*tJW s <lt$l*« »T*W^ .<tfaaj fa{W N vprtl®,, itw 

w *fts1 St? I 

"© |—5?f CffaC8 *vt« CtSS'f $ 

WlJitf5pt& I $*\ 4®8°C 8t*Mt3|t5 gltfS 55 45? «rfil5t'®5 55t*f- 
*KWft5| 5f»tt^t5 St? 6 ! ^C? I »J59 ^t*t*5t^t5 st^ St^5 



4 ^ t 1 

*tfa#a *itfa^5 5a $$c*\ I 51 ttaa'f ftai 

ata*! *f«l s*fare <yic^ 45? «i%ewa jjfess ftj«r® 5^51 

«taias ?ta 1 fajjva at?a 5/ ciFtfa*^ ^ijtcaa acat 
5^91 *rf»ni fail's stai fa^y csptat^s, 

(BiCl,j «ia*l > 3 ^® 1 *151*1$ 

^ft 5 ® fafas $$ 5 l fa^ar sn^f^[Bi\N 0 3 i 3l sH 2 o] s*ta? m*\ 

afca l 

af 5 « fsif«iv 5 5551 fa^«l N 

(Bi 2 0 ;J ) 8 fa*n* x c®!^frtt® v (Bi 2 0 5 ) gt§t 

551 a 1 fa?N % irtt-^t^ cafac® sfsraM « a?c*i «i33a%a; 
^51 ahatitf aia? 5 ® 55 1 

fan 1 ^ qplatt^a staw ^fa? *if?rotM ®f«i caH *fac«i rt'sa'f 

aafaw^-fafar® C$I 5 ttv^ («ifaf-C$t 5 l^® — Oxy-chloride of Bismuth, 
BiOCl) *ia:$ 5a ; 4 ? «ws wttf Sifctfs^ «faro «raa*to 1 fa^t *pt % 
mtttjcfo jstaw m caN ^fat«i ^*1 c^^a< *a-5*l?t3ji> ^a fa^aa 

(Sub-Nitrate of Bismuth, BiONO a H ., 0 ) 55 ; 'Saatctf 

wi *ifintc*i mm n 1 

fa^aa at^a catfac? at^tgtw^ cata ?fac*i f^a< 

Bi 2 S 3 ) %a*f9 59 1 faaacaa 45 cafe ?rt ?5 awi 

<*113 5-951 at5 1 

faaaa, «(t^ ■w faawi (Tests) 1 

fa>iaa v «ta^TOa ®taa fafa^ ’fate an 1 

11 5 i?c§twa. atcatca aa»a 4 faaa^ §vta 55 1 

% 1 faaa«t v c?tai^ciss jstati ®?®r cate ?faw ca®a 4 ^Fa-c?tat$'S x ala? 
*twH ®>i«(:? a* : §si ’Stfitfa? ®fara «f®a% (®f^afaa afas «wa ) 1 

* 1 fa^tea catfawa afa® ?a*tta '©51 fafst© ?faal atauaj 

•state ?fawt faaaa, atea a^al *tas 1 

8 1 atw*fa atTsft aw aatets fa*pta* ca^Fawa atai <3 fa »ttwa <S*tn 
f ?taaa ®ifas^ 5 «, f?-? fesM auatca ts?1 55 ai ^a? 
at^fan *la c$$jB§taa ntw «ai ana ai ( «j4i m) \ 





calls® ( Gold )—•*< i 

Hlwf** f55* All, ‘ItWtlfV* '9iF'5 5»v* I 

a^<fi «ira ssai at* i ^ 

^f*i fawa waan:*t ^aa? '5iTfg s ^l, ft*, ®ta^a$ <si^fe cwn 
sifter at^ta >ift« fafa® $?ai ’stafef® toi 

*E$i«ffl1, 3^53 «l$fe ^1CT« ^C<3 <|fa «H«| °5J<- 
fsifar® atq*i ®?c»i s^arc 9 ! ^r?w aK-ca^ *i\? aj* «f? 

*tttafl ^OTEI t 5 ?® W ’« at^*1 SI'ffvS ^StS ®fWa »#5 

mYs *t*1 *115 5 i?if>f^ -*U^1 atf*t ?t^® ^‘tC’F ^1 

** 1 

*f*E® 9%IS\ ^ 

fcflWCTgH'WZ *IrtCf5 *lfas f»ilq^ *fal1 ^rfa ’’’fare VI) 
asl^itn ■?< *iTac«ra aft® fafa® sftal ^ft ^at^rta em® ^ca j 
*tCa ®®t*1 »l!WtC9f t?>t ?%® ^ e fc^ *J«tf ^f«1 *1391 V r 

'S i—atf caifr *T$, c«rftc® ^§ag?*l 

•s <sita atcaa gta c’fti’i i a*M at* ^faar 

at 5 ®*!? i astt* ftiftai «wtalE*t tb ®ta al r «ife»ta *it®sil *it® 
<a^® a*ai aftc® *ttca } ’ifsai *ftna w foal ca ^tcata* fttf® 
w, wi cvff^ic'® ?faa< i t$i at ^ atwurf 'bum ®i*r- 

atata qwtfit’M *tfaaf$® al aftrc v al aa* caY.aja ssla a*(f?5- 
«c5® % aitr^tcsf^ *K**tt4 faa< slat ala *\ i «*t at<g sftc^tcsptfaf, 
aftiS*!, aft®. ca*t* mas$$ ;ga% at? f¥as 

faftifa^ (Selenic) ««? aT&JM-at&gtcstfa *£ w«ft $a ^«l 



I 

9t91 tCJFtfa ’ttf* 3fMM ’f’lwt? 

( tm+'i) C9t*t *fw»t 9t35 Tf^ £<t*tt9 *WT* 59 1 

(fit 9H1 ^4 fitwr^TH «W 5«9l 9t9l Tf «-'C 

«T*f-5W5 3J9 59! Tfc* C*il5T9(t9 *tf5* ftfas *f*9t ^91 
f9**9i **l 99 l 

ftfa (Sovereign) ■st'ffo ^^9 ’tfiyrtl *13*91 3t3 

fstfels «)tc^ i <^**1 fa*lc*l C9 fasHtf st33 59, <st5t f9*9i 
WW «lf9*39 « Hl*W?3 «!iT ^N-*lt^t5 19^9 I 

*< *m«P19 *!lw fa>V® 5$9l C*fl^ Au a O) « 

C»lte s ttt-«Wlft®,( Au 2 0 ;) ) HT*I* C9\ft* «W3 *C9I 
C*tWt9? *1^4 C9C»RI *lf53 fafa<5 ^tcai «*«$ (Aurate) 5tt9* 

«WS 59 I *lfa* 4CS)lfa9t9 *lf53 ftfa® 5$CT C^ s $&■ 

5^C® ?«t|5|wjS? c«t!^ v ( Fulminating Gold) <4*i>l 

C^FftMW *W1< 59 I 

^t<9 C*rtfac*9 5!C9I c’lt'S,. 3?t?-GFT9t$® ( Gold tri-chloride, 
AnClg) ^ <st9t^ l ^‘fc* =U^tl-5t^rcff[f9f ^fat® 

^Nnt 4WS n I $!f«rSW* (Vegetable alkaloids) 

*lffat9 faN® 151 *ff95t99W WS 5^91 9ltE* I 

^9t4l *tC3 *<*915 ^99tL<9K^5 59 fa* *N9tCSf91 '&t 9t^ 
TO* W9 &559RM 9!95t3 *f«1 9ttC*3 I 

*c«fil *»*t ftp’ll (Tests) i 

Mt$5, C$t3t$C®9 at99 *!9t^t9 93 59 I 

> I ^<9 C»l)ftc* C?3^ «W *f«®t 9t®9 M «tf:? 59 t at 

*tWtC< <t*H*l 9t5tWJ $3t*| «C5W *C<9 ’fS 9$«l ■Sfa* 5$9i 9tC* I 
< I <91^ tt$-C^t9t$C59 af«9 C*t9t$©.. C9ff *f9C»l €9©%9c49 

*tt«f«! v C3IH>1 (Purple of Cassius) sift* *IHW 'QV.’i 59 1 



« 


tutfespu • * ^ 

9 TifS^ ( Platinum ) 

f55? P(, 4t99t‘tf : 5* '3<P9 >»«'* | 

4Jtfo4 «<t444$5 SStt*lf «ft^ ; §91 ^9*9 9t'39 , ®I4 , ?t9 

*rt5wi «tt« 5 , 8fli 3t« i 959159 ^Vs 9*^49 4t$9 

4 f 3 ^ fafelS 3 $ 9 l f 4 aMtf 9 iC 4 ^t<FC 9 ^i^fs ^C 9 I t ?]9 4 fas? ’ 

C9\fto 4t$dl-fitTOFtf9^ m *9«: srtwi «4CTtf^ 

CJPtStf^ «W’V^cei ifM-i^ <59*1 Cjft9tt5\ «W s cX)CHtf^?\ 

« tmfa\ 39 I '1«ft<C53 C’tt^T^t*! ?f!tfri^ «)t^ 

gfotW 9 $t 9 fa| 9 C 5 ; fafol 4 tt ‘59 r «rt 9 *tt 9 4 f 9 *t 5 9*91 

919 I «^ 4 l CS'PS £49 (Deviile) 44 t 4 l 9 £* sr&ffa* § 3 t 4 4 «: 9 tC 4 
anfejRSa 4H5f C9V?t^t9F 59 4f<54 SlTtlfcPl '4f $ 9*9l ?^C«C5 ; 

^ 9 t 9 4 C 9 J '5149 $3 49 Ft >1 '< 1 ^ f 9 * 944 l 99 tC«l 41 «! 9 iC 4 4 ff*C 4 S 

419144 9 J 43 K 99 4 t^ ^31 f 9 £*i 9 § 4 C 9 t?it I 

^SRfj^ O ^4# 1—44^4 tfffar.® %m*\ C9«9< 499 9tI4?"4C*f 
4fit^5 .91 f9<H 59 ai | fciM 4t£9tC4 £f1 45£S? 59% 9C3 ; «lfaCS^ 
'9 s.tlcgtCBR fafa® vfwl «jt»lt'$r.sfl C9 vstll^ f*H &t49 

»9, <4t 9tf ®t3t£3| 54l?« 39 I 9TtCI>1-3T^5tC?Ftf9f 4^97^ 
*8)49 C9*1* 5l9F3 ^91 59 39 *1 ; ^3 5t9C<3 5 9 33*1 
C^I-C3PW^5 n ( Platinum Tetra-chloride, PtCI* } 9199* 
>419T<S^9 *19*1 4^5 39 : <4$ 44C49 519*1 C41§tf^94, ^£411994. 

< 2 ppf® 9 t^ W, ^!ss5H§4^t9 95JC59 491449 fafas 4f95t99-9Sl4 44141 

914 ^ 55 > 9 l 41 £ 9 * I 

9^ 4§t*t 91 C9}$1 4tC9t£4 'sfa* 5t4-4l4t9 4t$ 4"9 

<2}t4 39, 45>9) 441549 faN® 4trci 4&14 91 C4t®t9 5t9*l 

9lf49l ®5l4 <4£914 9*91 '«tf9t«9 I 4t$ 4t5 C«14t9* 

felfWB 49HT9»tt4 4“^91 9J9^« 39 I 


81 



t 




SUtlfa’t, ^ (Tests) I 

£▼ tuttc®? arHl ’tltota arsr ^>5 i 

■> i* <nt ft^a «tft* *i«ijr>fciact>5^ w^tgtww? J iR'5 jq^far® f¥tf 

«tq« ’fh i 

< I StfllS^ G»&t-C5Pttt$C5a C*ttl>tf*Hl^ C^t*t£® x ?1 •4«tfaa’l cvftl- 
tc®* *h gtai «M *fat*< aW-fafti *i<ft< *(<<:* w i 



Cai’lfa^N (Periodic Classification). 

<5ltsi3l cwfswfe « aa-CS^S 5 3®l- 9 tattf' ffC5fa «aa**tcaa 

ataT a®^ Jiff® *ffa®lfo<© w ! flp"S Ca ij»l- 

*fataf<afaw 'St^tfat’fa , 1tas!t e tfa* aWt^tCa ’I?! ’la af®^5 

^fac*i cafare ’iff ca <®t*1f«fC5ta atai fac»ta afastti i 
aai :~ 

b’-q ^tfi^l 1 


C«J^I 

■a>ta 

^ta-ff^asi 

at? 

C^l? C2t^ 

F=os 

Na = ^ 

Mg = *8 

Cr = e* 

Cl — «<rs» 

K = *;o 

Ca=8o'.^ 

Mn = «8'»a 

Br = sa*s« 

Rb = we 

Sr — 

Fe — ee v-e 

I - 

Cs = 

Ba^oav^i 

Co = «if»a 

• • • 

• •« 

• • « 

Ni = es , ^b' 


•^w caai ara ca at«rc s? cafes' ufaa ’’fa’^caa acai 

(ca*R F vnat Na, Cl yqa* K ^jtfa) *ttaaMF<iaf ^csar 

catfct^ s-a awl af«l aa -w ^fa ah<> s ■a'ta-^aM at^ufaa 
*itaat e ffta i car&tai?! v*e JiW! atal $fai «trtaj i 

c®i^ caf^^ aft at^a *f?i"»iraa acaj ’ttaatafaa* , «a t t^a <2}c«* ataf® 
at>a i tat« ca*il attest? ca aacaf^f^ ^i-’iaff 'afaa *(taaf*ffaar 
'•aa'caa «ic®a a? ^faar *g, ^stfapfa atataftas « cs'tfoar a'$ 
( Chemical and physical properties) JJTOi ^jfa’F 

£a»mj aa i 



t 






( Newlands ) *FE*R C3 W \*\- 

*W«f ( C*t| W* « \*T-*Uft<V*I Srkl M ) 'StStftfC’ft *it^a- 

*ra *tfers ^al ■stsi cf«ti 
at* CT <£t^§t fafe *TC*tJt* sjfl-’Wtf fwt’ta *!C«fI 4*t»| 

Jit^ai **f&®Tta n i fast* ^tfa^ift *ro 1st* 

'5t*,*tfJ C^t^siJ I <4? ^tfa^t* tftwtMRt* *tw ftfil 

-4 >■ 

'stetfattfa itwnfi* *i;«tit$*rt« *t* *& 

^*tCS i 


*■9 | 


w cat^t 

*a cst^ 

Li = a 

Na — 

a 

II 

3 

Mg^.8 

B = » 

A1-- 

C = ^ 

Si»*V8 

N = 38 

r=«> 

» 

o =■ *^» 

s®«^ 

Fl=o» 

Cl = V3(f«9 


<*m*i ca^l at^cscs ca '2trsi^ c 3 ^if aft 

5IWI ^’t'S *C«r£ *lt«f*n ilfsattS I <?W cat%^5 faf<m S tf/nUif 

s^fl at^ ^ar <5!*taft 'sit’W ^*1 *rac*i 

'sfaa^s* ’tfa a"*t* I 'eiafag <ift *iat^ ( Non-metals) 

* 

«fl*? C"twt^ *wt< ( IF *fH) ^tmi "lfv*ns I 

*1*^ aft aja^l H-5 •spfiir^i ( f^,g 

caj^t) or«tl at* ta •& «ft vi-*w«f «jt'j <sa; wfil 

aft ^-®fjft< «Wf<g | *ft\j>* *E*T <2W*ft ( ) -SlflfV 

»tfa &At, <5Nt$ ^ «wt«f ffat* awr citato c?Ftf**i,t afatafaa? 


esfofajto i • w 

Wl* 'Sjfa'tS «M»I fa aPltafa*, fa C*(fa* H, <s& ^19 

fatal >«fa *fsitt<s (g* sfa J *ifa® lata afaf *tt*[# 

stfafa'® 5g I 

«ift5r ^- 9 Wtf<8f?i T^rr^ ^Itasittfaat 'miw 

»!t‘i&t ^sijtsfata ^fagl *la C#tt f<^N *fa*l c«f«(1 ata Ca <4^ 

csf^a ca fS’Matc’fa afl* s-^w* ; ti ’fasl ^ JKai* 

(wi swa g* 'sfat«ia a(?« (3% caifaia) ar«& 

*s 

*ffrt<® ’Itfat*? C*«fi ata I e'llai’a C^aa; "W^st a?*?? =J®1 *Hft«T- 
facsfs acat «w\5 fac*ta aaai ?a affal Itat^ra 

ifi$ Law of Octaves ^ts | 

■sp. *t(tt?frjj?5 aia^tsfata cst^aa; altsi ia*F 4* cat%T 

U9^ °^tfa\5” (Period) ?PZ¥ tSj^? ii& CSl^-fa sfsf 

^tatsTtcs Periodic Classification ;tfca ^ffafas t ca faait^ ^t?1 

1st fafc $5, ^mtaa-fasstw ■atsl 91* (Periodic Law) 

STtCJl ! 

^n>s> ^tt^f W-s^'p ( MendelejefT) ^ faataa wftaitBsi 
Sfaai^ cst^f fa'stt’t c^tfaaa *fca a aa^ ^• 9 t«ft<’ 'srTt?. 
$t5*W3 V«fT *i?F^3 fca»T «I^T '-fl 3 ? fifa 'Q 

^ttsfata *t* 4$ fataia ac^laa*? afatal ^fa<s Jnw w \ ^aafa ^ 
*HF«i ^faat ;RtW •ifaffe'S (MendelejefPs System of Elements) 
*|a1 «!♦%■? t5 i 

^»5 (flt&tfaW 'SW 5[91-^t?fftf5ltv 5^ 

*t«U C2t%® (Two Octaves) arca* | "INI C«l% 'SfaltlWS 
' (fakTfa^ fits iaa? ftSti fam $tg vtus catfat, 

*Kfj$ ^ *ftt«faf»ic* sfa» 4?; |$tcv fWcat^ (Long 

Periods) a fall faaljt 1 ® ^ta* I t*1a W) C^V, 
sif«» ca fM yi-*tit<fiPi ^tfalcv ^ «tt<rtiat^ 

c^t*i 4^®hpe *iw ata 5R11 <2K3j* jiwt 



I , 

offtt® *tt ^1 tfs1 ^Tt^lws 4% 
i 2 W !33 3*1 Transitional Elements s)tH i 

^[ffrfCrt TOttflhgv **1 *3 %*gt cafl^tc^ caft 
(Eighth group) w \ 

«WWC*W <tf% 5tfS« **, 

(Short Periods) ^c? i ^ 5^5 

3ll5* fare ^1 ^f««l m « csfa^F; ^3, 

cat^fa ^ cai^fa ^sf® I cate 8§1 qts 
( 'SWtftf® ) ’Jft-’Wtf <e?tC5, 9®3l? $*1 < aq*f"^r< cas^t i 

CTCQ^lt^a fiwttw =2®* «rffaf® ?5?tC5 I 

«wrr«itf*i.. st^f® ^<!-rtrW«f»iw caffi-f*®t?:*fa >rt$tcar 

^t*tn ^f?^1 o cat^l <g& *F3i ( «? ®tfa*1) 1 

^,«i- 9 tift«ffwt^a cafafa^N 3lnl fastpra 3?® ^gf® 
Jitfa® f^ttf I *iWot ^w^tPPF ymrttffs 

»iwjS® spates <mx **!t : src-f««t s i-fa , ra* flcwfi Tw\*m ^fortes i 
«w^l? N (—) ft%® a »r*»i yi*wtt<9 ^hi w* *f*ai 

faaiftw*, w* srttffart tot ^ore&ta srttti 

cai?rt tot *trtit« i Mi ^i®t® 

<«ra f«<5 w* *at caft-H«t«l *te« «i^9ij «rra »«at 
<lt9 i froU®:. -S^Gt ftaH-W ^* 1 * < 2 tf®$® cat«flfa®N 

TO1 3»lWf « ®t*t!TOH tttf»l*fTOrt TOJ *t»lfofa* ^9 c«)f®^ 

^f% ■sitCTftsirt 3f*M *fctn[ i 

<<$ crt*ftfa«W ct arc^tw ®t$1 m TO 31 i «rca*tCTv 
stTOft? *ff'©® tsra tot c*t3 cvrt fwi a^i aupfa ^firttagsj 

<nv «ltWtB5ll ^t^ll art HWT ®f^«5 

rttt»lt5^t «1 5^*1 ?ll I 

•ivjirt *rtfe ^iw< >qrti. 

OPF&I ®tfsi^1 «HT5 ?t»l I 







) 


4 











€Wsr i 


d)fac?R atcmr l 

*$& ^ « $%( am rfc® ^<s.*ta *tt®to ^tft’f 
(Organic compounds) ^fsral '^f®^® $f® I ®*M 
SWHTC^fff^Pfa f5?i (A fstfff* 5 ? (Inorganic) ***! 

cs *t*»t Jtprfa*! ®T?K 

' X. 

*f»K«f»I C*I$ <n®1® spM’hf^ (Vital force) sjtav ®l55t® 

'WtS f*t«fo »tf«s^t9l «I1W I 3*UW-fa®ft!ia « 

^Wt ^f®, ®t5l 1®S ia^ “W'sftfsi^ 

C*f*l$ * stfW *tfaf5® ff5| | 

-4 

^tw-faatcsra ^csr ath-fa <af iteai 

t<py 5 }^U CTt 9 ! 5113 ?fatC? I Iirib- ^zfc^f $®R (Wohler) 
sffat«?3 aft® *lfi|®V^ 5J3J ac«7 ^fa® ftfasl (Urea) afsup 
*t«fttf ’2f«tH^: ttftfc* *urt< ?ft® 5fl® ^fasl 

fatiw* -^ora i <<)<r ^tma, ^ ?B f 

^*l*t^3l, tftf*fj( &5*l, C^fC^P^T iSl'ff® “f® 

*nrt< (^1 efa^t-ifapa *rteUj ^i#® '%ws \v =u afaai c»itc*a 

1%®1 ) *faHl5tUa ^Wa 5 ! SRTafa* «1<I1W 

nrf ?ft® ’5ii® i a*mw-fa®twa «jf m*!* 

Tt^fa «JCWf «Q'R1 <4* 5W* CTt*t *tt« ?fntcs. I «M «IC®5^ 



ctocw fiwi i * 

iwtc<* awr *t#( «ttc* 4% «w» st^catfacs* 

»T?«tIl «Wf*HF sfafl ?*lt?R-ftwtW5 <Ht ^*t fotafa'S grf#( 

cstfrcss gatW-faaH (Chemistry of Carbon Compounds) Jtfw 
fagstig «ltC* l 

c^fa^fa ^*tfa *i tos gtgtgfav ftstas 

*»fa stc«W SWT *tfcl (Structure) <e *Hi (Behaviour) 

W1 TO* faSCS 4K«W 91^ *5 I ^CV5 «1! ntqtVRK 

M4*, stfcstw^, gftdfiwi 4^ sfawi «nt etfsSt 

«ttfare am mi 4m *fa*u «rttfspp *wtc<* gear sts*, 

cjptft*!, «fafa *£s*§t *wt«fo fasgfa «ttt*. 
fas d)fa* f^c'stn mm & c*fa yi *wt«f fasafa stfaui 

*itca i ^»e cvtfa* ftota *rc*ti ca *iv»i \®i *ntf stctf, 

astatfawr *nwftji »iwji 4* *&* *inw ^fs* aa m, fas 
«tf«fa-gufa , 5 spi *i*t*ffac«fa Pastes *rc«Tt to* to 4w 

<4* »iw, 41* fa, *wci mKi ?fa gsraa e *fs* ?lc« c<r«rt 
afa i ujsft fas^t^fa 4*tfa* caffa* cfff«JtNS 

*it«ii ata gi, fas atftfgf ca^troa w« aafa nr^ fag 

a’Stsfa as *wt«f csfaro *!t«sl mi i ftst^re <gt s^c* ^tlsatfaar^ 
(Isomerism) <gat fa fas gg-^*lT«rtwa mtCa’tc* Vlasta 

(Isomer) *cs i $$fasl s ^affaa^ afatcai? ^ts $*$•£ $*T?s*t i 

ca\f*tc*a fcatata i 

CTO «jaftfsfa cafftc* 
m 3 atltgrtTOS ^fas n#Nt *<*£<$ a$ca t*ta g»*>a< 
fafafst^ ^tt® N (CuO) fafas *faai *t$ acas mm atfaal 
<2tHfa *fro *ts^ ami's gaafatfatfs as i jmw 

gun ^ ?nt»i N «ksi sFiftw fcaa m nt*rt a^ai m i 
as a^sl cs wt*n w, stun f$ S’lfa^a ■s.’tstcg -atsatss 
^'s«it?c*t sPwi qtfare cast mi i 



Mtfa* oftfow 

*ra\^1 ftC*! >lfss ^S H'Q «ftf 

Sf?3l ! S i 5T v f «MH *fa« C*Hf®5J( *n?t^t^5(tw »H«I £}«® fill 

^■5*itiTtf tfi ac«i sa *r«i wha Jiff* csa^^cn^ <9 crpfaf 
cattle®* -atf«i cafa sa®: *Jt3i ^*tr® ^ *tfas»t«i st^tCFffa^ 4fa® N 
CM’f qfam tl? sfal’tf <3faS15( S j (Prussian Blue) *«** *|f|< 
fif I 

CSPtf%«i s 3Tt fS^ <nfr®, 'S sit^fe srT*i^F 

*Wt«f 'shtfa’f C^fai.^3 »lff<5 ^ (Sealed) *PtC5a mm 
3?C*»I *nfiw flc*l ^ c^fncw WJ ffo CJFtfM, c31Tfa( al 

«nre, ®w *tw mm j*hj «w*i*fta fa^®fa c*tatf®^ 
cat*t^® s fi ^tf «®rt®* ^t*i^ c^ft* *w< >as® m i ‘H^it^ia 
?i»i5l ®ifoai >at *is»i w< ’iftoi ^f«i Athens ^c«j c?pffa\. 
caHfa*i v *1 «it$«t®w<i «&% swift® m i 

C^T^ ’shtfa^ fatftc* *tf V fl ^rpS^ ftffWWi «ltfac*I Sfit 
•nfassa *ifi* waft* st *\smm ric«n siftal ^t*f 
sjcaist *fac« fa i ‘ns^i ^ *Wr* isfac® 

mi rp^a^ rp^faf ^fac® *iftm f« mi *i«towtai 

■«*[ fash® *$*i «nc* (^fai©^ 
m ) i 

*t3fa, •U^ciftW^ alff® 3Jf1 Wtf c*fa 4*t>i 

*Hftfa^ C’itfac** mm *® *tftwit«l «Ut5, ®t?1 faftjl 

t 

*«?!** *W«f qtm fafaa *istowfal **nit fa^t® f^i «jtc* i 
<®H *t5K* c*i? *1**1 *itt*ts faqt aft® ft®l Jll i 

**flfa* ca\fn*«f«ui cat^l-fa«M i 

wfrfa^ caYfts^fa ®t?ffaaia «i5(»Ttw ff«*is 

C3*fc3 fa®'-? f|ai «|icfri ^ftfi mfa cat'll nfm « 

^c*i *nwt*f aft® f^«i i 



c«l% 1 w 

b I ( Hydrocarbons ) I—$3t- 

fat*t3 ^c*fT c*3»i 3*t#i v « ft&stcsj^ «ftt* i ( Methane ) 31 

*H*mn(CH 4 ), ^»f»ils'^(c 2 H a ), o 2 h 4 ), c^(c 8 h 8 ) 

<St^f3 S& C3«ft3 l 3W <$<f3» 

( Saturated hydrocarbons ) H«fte a»C*fr C3 4V 3j 

^3!^ iwl^ 1 'sites, 3t?T3 *t33t«tfa* (Valency) 

sftHtWPra ufa ^biw Hm 31 fw itw i *iK s ^ 

st?& i *n4, *ntP! (CH 4 > 4 v *mti «itcs 4* §*t 

(Tetrad) 3f*Nl §*t3 $fs-«tf« (Valency) 8, $31 *JC^ 

s^tts1 3t*t MTtcn 4i 8 n*it^ 

3f$3 ^ft «J^3tt3 flw A*\ ifottf I <4t 3^ ®l*t«f 
3^ aw c>?T3 *fffU:«f<I Jiff® 33f*lfa (Directly) fr *^K ^33 
3^3 *fat3 *lt£il HI I, 3?3 ’ffltf *^C3 333 «tft* 
«H*3 5$C3 5|C3 ^igtww? 4V' 31 WBtfo* <HRtl §51 3tt3 

?taip<e <a^t ^3 'bis ^*i*wtafa nwwjnri f$*t 

«tfC5 I fanfaft'5 cgffafosl ftfll t*i 35CBf C3W3I l «SC«I 

sK, ’OK ’« qeifa 4 !.. ?t!tn 4Tfai3 effli, ttlqtfwi « C3Ftf%^ 
St3 *ifa^3 jj 33 citftnnr stilts i 
4V%\ *l<rw Clift* ifall 5*1 C*tfH 31 C^tH 3J*lWt«fl 
*f?3 3itsfa (Directly) ftfa<s ?tt<5 *lt« 31 i 

CH 4 +C1 2 = CHgCl (Methyl ChIoride) + HCi 
CH 3 C1+C1 2 - CH 3 'C1 2 (Methylene Chloride)* HC1 
CH 2 C1 2 + Cl 2 *CHC1 3 (Chloroform) + HC1 . 

CHC1 3 +C1 2 =*CC1 4 (Carbon Tetra-Chloride) + HCl 

( Saturated) 5ttc5t*t^^fa Cl C3l^3 ■'STSf 3, 31*13 3l* 4 
•tjtltf*^ ca*«ft (Paraffin series) | tstll <afos % , 3tli5^ 

UifrrS N St^fti VW iWltft* CITftC*! 3ft 5 ® 3*t* fafa® 53 31 t 
cifSal l%*\ ( Petroleum) (flt i c'tc^tN 3 !, 



«v* f wiwgar i 

( Mixture ) ; f*W[, fata, csttt’fy j^- 

wt^ta Tt<fw f*tatw fai $vra w i fa ^TC«tf%^i, 

gf*W, a^«ri «*fo ttw fitfuw s'tfs^r wfaT *if%^ti: a i 

*1^ oflf’FC'S CT}1 fa W ’tfm *C«rj *pfa tt (Bore) vffa «w„ 
(Pump) faWf (fll ten «tfa ^Wtfal *ffag | fa* 

tffati taBw fa *ito &*t ntmi cfatfa <§ffa 

fefarc*t If5rs «!tt* ! <$i ten Pifwr ^tUtfa cfatfa (Fractional 
distillation) cnfa[ (Petrol, fal cfa?i stfafa sfs 31*^5 53 ), 
CTOtft^ ten (Kerosene, fat •Htfl 99 fa^i« W ), 

*lfatfH(Paraffin, 3fH 3tfe *fafa 99 fa$® fa, sJtPlffa 
(Vaseline, fat W tfTO *f*fa 99 31 *53 ®3 ) st'ffo fafft* 

arnt^li *wttf fast «tt3 sfa ntfr i c*i$»i afo«? tft^ *ftfttf 

»pj* CTaiiPrwi *ift« fafar$ fats c*Ft*tf*H fat* fc«tc*rt sfail 

^fSfa JfStfa, <0®r® C6t3tfa C^R?tf^ &U5 3**1 *WT< *?fa 

*ffa «i«a ^ i fatgtceiM* ^ iw t iit?tff^ c^ffa *pp 

5jfa«rtt«fa 3ffa ffa® sfa a »ifa tffa* >*W8 *fa <®fttf*ifa 
Substitution compounds *t? i 
*4*R *ifa facWt*t^ ^ItS fatfcfa fa*tfo 

(Valency) <£f®tc* fastest** »lffa ffaps *fa faffa TO 
at «tfa ^ta'^wt-i faft® 31 fa» fafa fa* i faifa*, 
^ffa*, cfas( ^ dfa* fas fas?*) i fa?i 3*cfa 
fan *!fa<fa fas fa fa (Directly) fafa® *fa ( *<t«, faijjiwwi 
fas fa fa?^* at *ffa) ^»a c»ftf«i* ««« to i <$% 

Sl^tfaT^C* Unsaturated hydrocarbons TO i ffafas 

^tal ^twj «f f* carnal ?lca :— 

C a H 2 ^Acetylene)+ 2 Br a »C 2 H 2 Br 4 (Acetylene Tetra- 
bromide)*i 

C ? H 4 {Ethylene)+H 3 »C s H (Ethane) i 





C e H e (Benz<rne> + 3 Cl 2 = C 0 H fl C!f, (Benzene-hexa-chloride)| 

ft® 5 (Unsaturated) »TfC «»* 

*iWtc«fa »tft® (Directly) $^Sl <X W*l (Aftw 

^.*tt«TC W, uafoi&s^ (Additive com¬ 

pounds) ?Ft5 I 

*rt*Pt*®tw ft® 5 cfti§t®t*fcl«ft cafll, tW«P[ C»(%, 

C2$l <2pff® ca|%® (Series) ft®®; «rtc* | §{%- 

*sv& ftw*, aftteft^, ^faftR <si?f® «tir8f% 

Tm m iftmi, <oti m\%m wra«r witot i 

^ Osfti *ft$cn ^»ii *®*ttc* stftm incqinr 

CStaftc*! (Destructive distillation) c*t^ 

( Tar) sitijv *hjft *nj$ *ffrsp5 ?^1 ^C«T 

m\ C*ft? (Coke) *HfK *®*ltai JlMT slfC® | ^ 

c^if ^«eii *?:«& s$si i 

( Coal-tar ) f®*t f®s ®T*Ht<St» C5t«ftw (Frac¬ 
tional Distillation) C3 Jp*®! .SftgtS^ta ?*, 

®fttftOTi wi c^fa^ »flfa<it* i «al stfosfa sftt «rfti» (Light 

oil), man (Middle oil) afffe fro^t® 5 *W< 

«it®[*te*l ?t% ^ i »«r *itl^ '*t«^ ?Sc® 

c^fa^ <iw fa® *i *opi &V5 xft®* «atw f «U w i «fas[ 

(Toluene), fatfaR ,( x y lene )» ft 5 ' 5 ! ^ 

<nft®. (Naphthaline), .£?tf*t^ (Anthracene) <2p?f® 

sfatfaq *wt< ^♦t'sal cstifort *t$ f«rt **i t faftpn ^c«tr 
^qsrtof »5, ststw* ft** Jftw'i it fo i$xi i 

csgf©?-^ i—c^f»^ (O u H„) wfi t?i 

wiv^C smst* $!§t® ait* i ®ftf, te«r, ^faWt <3f f® «iCT®fw® 
*wt< tfit® f? i ®ii «ic*nn *i^<£ut stt*ia Jiff® fjjcisri} 
®c>ra vo^fas® ?lc»t ^t? <ftc^i w 



i 

I ?f»!3l c^fa^ csi^cv 

fclt<$lc* Aromatic series *n? i c^fa* s* 

(Unsaturated compound) Afa\ 111 *J5CSi$ ( Directly ) 

*WJ T\fa T# 5^31 TFC* | ^5,1 ^jfjvS 

ortfH, , cstfa nMfc *»wrM*M C3%*5 «rgf % ft^ratwjtsra ^ 

• 'sf«|^ta *pf?t9! fafasf Substitution compounds 5^31 «ltt , 5 I 

=rl^dtH^rf«P*li-CTfi«i ufa « n*[- 

f&fa Ufa ?hrt ( Nitro-benzene) stf*!* 

«rwt«3frt ctifa eras i c 6 h 6 no z i ^i 

SWlf* ^C«fa <39»1 ’HrH' I *rtntsi, C’P’t bs«f (Hair oil) 4?fe 
=!?stfa arf?!5ta sw 3?1 3135T5 53 | |?t3 <:%-£<(Iron filings) 

«uuPife^ c^t^t *Ur?\ 5t$tgtwR ^ttdjl-tofscas 

*tf5SS Ufa ®3 <53? <flftf»l^ (Aniline) (C r ,H,NH 2 ) sfsiar 

C3tft* ‘“tras 5* i 5&<® Ufa a? «nrs 5t$1 ^ftc*p ; 

^ Jfatai m Aniline dyes Jdt*t | 

5*C$ (antifebrine) sft*^ 43^1 ^33 3^3 $$3l 

«ftta i srt^ifa <afare? irfw fafos *tw '4^ 

§<s.*!3 53 i star.«i c*tt3to*r. « ^3Wa fafal'5 vfa *fi>tw3 

ajtal C3t*f 5ff??1 &gt*f '#C3t*t s-fofa' 

^t^t»f1*Jll5t^t^55. (Phenyl Isocyanide) *1^ $<t*f?r 53 | fc?l 

<4fhfe=[ « catmtwfa *l3fc*1 i 

5t^5t3spJ^^f»i3 *rc«j (gar?! c?%^t«T (Radical) sites l <a^ 
*i»«i c3fe*Ft*|, « 3t$tgtws| *rct3twt iaar 
Jlfair’R-faFat? «ST* U5^6l ^ Sfa 3Ft*T *W I f*lt«ttS!3 511:31 

pH 3 C3f®3rt?l «te*i’ ^?1 »it<it*«l«: f*if«t*) (Methyl) Stfni *tftfw 1 
f*IC«R, filfSteT rtfwtW* 5,t^igtWS( (Metheyl Hydride) 

5fas1 5ffi<® 5^r® *itnr, ¥tvt fa CH 4 n] firfim 

CH S H c»i«rl *ltn i 4^K*I ^t«n^ (CgH 6 ) Jiwi tfa 



swtwwtn c«t% i 5 f' 

(C 2 H 0 ) im csttc^wa (CgHg) SIM c^n(C 3 H 7 ) 
« r ®*T*t fwfa *itt5i *W»l «f®*tn am (Base) Ufa ^13? *w, 
f»3 ^t’lcva *lf^® fafa'S fat'®*! «it^5 *19*1 (Esters) 
^ca, W— CH.,C1 (Methyl Chloride), C 3 H B HS0 4 
(Ethyl Hydrogen Sulphate ) l ^$tal caf®*?!^, 

(Alkyl) *1 W^®.(Positive) caf®«f®*tn * 

ftf®s sittsi fitffsfc atai «tttas i w caf®^twa *®5[ 

«f«ic® *tt«ai an i atataft 5 * *ifviw ls?tal cataa (Base) yf* 
a'tfi i 

^(Homologous series) I 

a ww®: -afaf&fa^, caf@^ si^f® 

^f®*!s 43 %'» fa«®« u»a? ^ cafa* s^i wafaHfc 

attesti 2ft®Ta> cat^a 
sim 4<s&i w *m fawfa <*rtfac® ewi atai wi 
C4%a sitiyt^wa atc^fs^ f6£ 

(Formula) fad «tTO ??®l I tSTftt’f* aK’ff®’? f&S^faa ’It’frJ 

to ?\mt o9i m m «tww t- • 

fW( (Methane)... CH 4 

(Ethane)... C a H„ (CH i -f CH„) 

CfitC^(Propane)-•• C 3 H« (C S H 0 J-CH S ) 
(Butane)-. C 4 H 10 (C 8 H S +CH 2 ) 
(Pentane)... C s H ia (C 4 H 10 +CH a ) 

Cf.VQ\ (Hexane)... C e H, 4 (C s H 4 2 + CH 2 ) 

C?!^ (Heptane)... C 7 H J6 (C 0 H 14 +CH a ), 

«il#s( (Octane)... C 8 H ih (C 7 H i8 +CH 2 ) 

uw«i ar«fl *ttw« ca fac^ s ?««? awi <4$ ca O'tcat® 5 
*iatt<9 ^tfftw •awt** *wt«f «imrCH 2 oft* <*lfc*' i 
§*trat^ *15^9 »w« yfiw 



^8 _ i 

w g, m ch 2 fes* wattf «**&t s$ts 

*m%\ stsi stre i «ol**t >is»i jmiv sttts? wasx st ^s*! 
CS^fa^fatXS C2f%^ S'tStsftc® Homologous Series | 

faMX cs^s sts , tfafax , csfalX <8<§fe 

ca#^ stliSfUPT^'Qfas sesis Xpfrf^ 9 ! ns*! ji^sr 91 ^ 5 ?s i 

st**ii®cs <4V*i ^stetfatXs fass s$3 ^«j n\ i 

St I >^|c?[<J5§5^ C2St'^t (Alcohols ) I—tstffac* Sfttgi- 
*t#(flrwr *Tti91? si (Hydrate or Hydroxide) sfaal 

fsca^ s*si st^c® *nn i fafax<4i5[^«9is stcsfesp fBj CH. 1 0= 
CH 3 HO ; 3 <ssk Sstc* fafax sits* st^§t*tSSX csf®*^* 

afaal *si ^s^r® Jtc^ i cs?* 9 ! $fax $x 
(C 2 H 6 HO) tfax^ts* csfa*tws *1$§*ifa®j 

^X^X^ ’HSlW. <2tf^tfa (Primary), csts^tfs (Secondary) 
4St felfastfa (Tertiary) itls* C3%® fs®<9 S^Sl «StC* I 

f^f^sx ' s tfax 4X**X <2tff® 4* iS*5| »t|stfs <4X*?X» 

^StfalXS SCSI CH 2 (OH) $$? 4VS| *l?Mf «isfafo *CS I ^X 
«iXW*l* >ltC?f®* .f&f C 2 H f) 0, f*$ frr| «t(S« 

cssm sfac® *nw, s«ti~ ch s ch 2 (OH) i c^sff c»iw*tft 

StST C1HOII Ms iJtfastfa SCSI COH fe£* 

*l«fH S«tt^W *ttf*C® c«f«(1 sis I 4X*?X ®S*lt*TCS 

«ISfaf® *CS, CSSS fafax Si ^§tX ^X**X t ^fattS <4X**X *f5fa 

Assets (Solid) £tttf $«si Sts, SSI faf§X ^X**X (Cetyl Alcohol) | 

ftcant SW Stefan (Hydroxyl) stfS* HO fa?* *W< 

•jsfsjfi. *CS \ CS *\**\ ^X^C"!* SCSI <fl*5f St® HO <W*, 

^tstfastt* swtsttlfiff <4X*?X (Monohydric alcohol), STSfS SCST 
♦ 

S$>t HO Am 5 ? ®t*tt* STt-lttfifSf 4X**X * 5 ^ fosifg HO «ltf*t*| 
§*Tc* WMitfi?* 4X**X *« i fa fax si tfax 4x**x <vr 
SWTSttf^X <«X**X» VN CH 3 .HO, C 3 H 5 HO| f?tc*lfsi^sf?| 





c«t% t 

, CVS^I ^5t9 S|C«n foa&l HO *td, 

U^1-C 3 H b (HO)3 I 

afiic®? afr® fifa 1 ® >4tt (Esters) stfa* *191 
<21®® 9tC9 I <2lt$atf9 ®f%CS(W ^f*® fafa® *^9l <sw®: 

‘flfass'tf?®,, (Aldehyde) «Q^e ®«*tra infot® (Acids) 

•ifitf® ?9 » 

« I '3Ejfs^5ts§'® v C25f®Pt (Aldehydes ) I—••JtSfa fcq* 
CT elttstf* 4i^5t»19 *rf$® ®t« *RfI* 

Wm srfa® C9tfst9* < 2 f®® 59 l C9 *lffl*rTM 

®t$t ®K*M *19911 «ttt* k 

991—;^*5^=C 2 H c b ; <<if3S5t^5 v = C 2 H 4 0 I iflfo- 

5t$T59 aw CHO f5?v *fwH «JtC9*, lett* $«ta?te® 

*r*sm*n Class group i <cf^?t^5 v ®f98OTW9 *iff® faf»i® 
5^®! fafsfl (Acids) *ff5«t® 3?9 , all C 2 H 4 0 + 0=C a H 4 6 8 
(Acetic acid) i lafofT^ 'sn? *m«f 5?c® ®%8R «*9 

^t9 afaai $51 4*?! *|f?tl (Reducing agent) 

afSrai *rf%f6's i 

8 \ C^Sf^t ( Acids ) I—2tflatfa 1<- 

®tca 'jstf’srcsw* af*® f*rfa® •$« ftfwr St9* (Organic 

acids) <a®® 5$9i ate* i 4$ * 1*1 istarei ,^c*rr ai ®c®tNv 
COOH tew* Urtf (Class group) ®9ftf® *zi ; Sufic'S 
COOH ft?* *fatlc* cagStl ( Carboxyl group ) *« | 

ca n*v\ ajtac** at*n ( all, <afai5f ^fa®. CH s COOH ) aft 
*T9tfa»l. <ai% lit*, ®19tfait9t atatiafa^ ( Monobasic) <«f®l®, 
$$?l cat^t itfarci (an, ^fa^-CGOH. COOH ) 

<flfi®..$®JTfir *« I 1**1 911® 

•ufogj Fatty Acids) attae ifaft®, ®t91 $5t%l9 ac« 

Ufa* ?Jttf ( Fat ) 91 efifa 9W ltl9| 9t9 t t5tfttl9 WJ *®9>*f«l 

% 



mfcm* <!»»„, nftfef ^f>iT5 s |$itf?), #m*Pi ( <wi 
tatfa^, *nfa|S^ 4fa<s % tsnfa) #6*i «mn <*tt« t«rt i '& 
W! 4#W s -«>[#vt«n *ifw fafais itn qfeft ( Esters) *rft# «wl 

(SUMF #N I 

• CM C^f^t ( Ketones ) i—PtW'ttf* 

#f%WTC*ra nff# flfara f|cn #lclfa ( Ketone ) sift# <*W« 

ft t #1dt^firW* sw lafatfcft ( Acetone ) «| *^C# faE*fo#tC$ 

taw. ctWti Ifi tiwfwin spw M* ft i tn t%m 
ortwfH^i <tinfari|f <&n * 2 t^« * 1*1 ttc# i #tdm 

'•ft W *ftw ftfttt ^5t*t W1W CStittPI (Destructive Distilla¬ 
tion of wood) uifafifaf , fafa^ * tettftsitiS 

*»fc# ffa® f*tfN flu #rt*w i *ctj 

CO faoft* <*>tcw, tqsfa Class group I 

ti -cffu^ ssn*i vftfrf fafsrl tin 

*Vnt6ft * #m i 

<to | C2Sf% ( Ether3 ) i—$&t 

<«# *ftsl«i > *ifawwsi ^ff 5 ® fafa<$ f?si oil caffit «V’l# , a#« w, 
ttl—'CH 3 CH s O } tftn #«ft C 3 H 5 C 2 H b O I'Sjffa I 
Ifftt faf#* 3$ f?(fc^fa^ 4f*|® s S|?ftt£«t #t*t «twft 

fftt <m% till «ltC# I <rf *ftC# Iffat fit® *I**I5 ^ I, 

q 1 5te*lC^K9 N C’shfVt^s C2g% ( Halloid deriva¬ 
tives ) i—fafog 4«i#wi* jffa® 5tl^tt3Flfaf, ftltgttgtfa^ ft 

fafal 5 ® f1*1 cafllt Cftfa# ^*15 ffl i ft|c§t- 

C3FTfa«i v fl CStfa^fafa® ftws «t *1**1 *wttf am 

f|«1 «KE#, Wl—CH 4 + C1 2 -0H 3 C1+HC1 I lft»t 

, 4 

nTm qfireJtfars tfo ftlcgtOFtfa^ qfarat c*tfa\ 

<$?!#«»» **#95 ’ift qfa#tt #faft tfan csntfoMft*, 

cftfo* 4 4*t fcvftf 4 # w, ffl-C 9 H a HO+HCUC 9 H 5 Cl+tSS 9 Ot 



1 


& | ( Esters or Ethereal salts ) 

*1 «sfTO % <«^#OTl nft<3 faf«l« OW «fl$ 

* 1*1 <w **i t*tfac«ia $*t*iu *it*t < 2 t?s flutes i t*t*i m*- 

*£&, Sfttl (Volatile) «**! I t*f*l HHtfa* **C*l* mm 

'siafafa vfm fctrfwn vyu Svitw ^c* i *351 *tltewca at 
>i^®r m< ffa* ^*ttta **«i *ifowtci aw s *tt«tf i ’i&t*! m ' 
CHfat* flWa *ft« f« f a|« *faai ®« 1 *l sicafl *>1*131 t*tf»K*t* 
wto af*ws, W *t*i *i5H *1 CTWi Hf*® fafa'S *s <«*t a»i#^ 
W *tst *IC'? I at fapait* t«t8ftC5 sitsfafiin ( Hydrolysis ) 
i Bfrra wi fa*5il **t9| §*tc* wfatvcwi 

( Saponification *) I ( Fat ) *tt8 HtHH ■3'85 : f**l-3foai 

fituM** *1 sw ««n*ai i fepifoi a«iv- 

>i(5a fSstfa^, «faf, •itfsS'f tsrff'S ¥itf5 af^ fflfe *t*i sf^ 

*1 * 5 Jtl> ( Fat) ( 21^8 *rca, ^ait 5flt^ a^?t a*4^ ( Ester) \ 
*\\m$ ntt*i *t cm's)* 3fH*i a*ca fa fa-® Hffaal stltc* 
Wfafa'C**^ faFal *t*l fjij> Malt wit « *Jti5 

^ *5*1 *ic? i ?ni8 4fas*r*i *St»\ *1 emsta ifos 

fafar$ *tal 3** ( Soft soap ) *1 f ( Hard soap ) HUH «WS 

*>« aw IJtwfa^ W Oat attai iwj awfofo *hi d&ty 

*C»I* Hf*'® §<5$ *tc»l« '<9[** s l « Ifni'S W *t*l *1P?, ff 1 % %I 
§*tlt *Bftl»P5 5* I 

5 - 1 C2Sf«ft ( Amines ) i-wQWtfwtl ^tttStWW 

-*ts»W *1'at'stfa^ ^rtt^^cif's^ttii'•ifHf® *t« c* nwi 

m, <3T5tft’IC* <Wtts( 'ft*} **1—fafa»l (Methyl- 
amine, NH s OH 8 , $\W\ (Ethylamine NH 9 C 8 HjO, 

t^ttfa I t*t*1 <fltOtfa, CHtT«tf* * tipfatfa <flt fa 
t*w» i tftttit* *K 'ncwtt «ic*tRat* w i ftrtfrti mm NH’, 
fef«f Cia8s group <5tt^ i 



5>o I ( Amides ) |—*t^1- 

CTO* Tt 5 ? CTO St*1 «lfa*<5 *$C®I <4% C<S|% C^f’f^F 

« I (Acetamide, C 2 H 3 O.NH 2 ), t^faal *1 

( Urea or Carbamide, NH 2 .NH 2 CO ) «a^ 

t*tf*W**WCT NH 2 fsjv *W< (Class 
group ) *(ttv, <5t*tC*F ^faratWR ( Amidogen group ) TO I 

1 N C25f«Pt (Carbohydrates) ,—<4$ 

«rf€ti *f»n«f ^f%c*r« *c«fj ifni c*fac<® ’it'sal *f* i esters 

(Starch), »i^ai (Sugars), (Cellulose), *hf (Gum) 

faf»s §fig*s? Vtc^teltt^cfe* I c«f«* TOre 

to i ^fwi jnlrvtw^ 

(Glycogen) «Jta* $EiH §*tt*R (Milk- * 

sugar) $*1**«| H*\ t t*t*1 NHRI's: TOt-»ltTOt^ v (Mono- 

* 

saccharide), ’ 'St^tTOt^ (Di-saccharide) <4"<K 
(Poly-saccharide) f^§l cj*t%« fa'S'SF *Tt*r l JiWtffl, 

(Sfffe 41 41$\ TOl-*JtTOt$S % ; ^-i^l, **- 

-r#«i et^fo si stMtTOt^ «q*t citsnt*, si'ff's 

*fff< 4* 5 tf*l- J TT«FT?(T^ 1 ®,I "rtNl-«ft^t* *Wt< TO W* 

f*s c*®»it*, V9 fa *i*T< to i ctvtfi 

TO 5* *$at <4* sjto ''rtit 9 ! to TO i $*tfTO* «iwi * ^wffl 
«41 *ftWF (Multiple) « CTO TO1* WtlfcuR 

C 6 H 12 0 6 , Hwi^rt C^BjgOui HtftPll 

TOfa« *Ttc« tt*r^ * totctoj c* ifinw W*w 

C*l$ *tf?*ITC*l *f*fafa TO '£tC<5J¥ iWtlfrtWflttWl 
*lft« *1 *HRtl «lfTOF( ftPw «TffaC« CT«(I ’ll* I 

fc:*. 1 casf«^ (Glucosides) I—<4* W 

Wltf‘ %fO{ «lt« *tt 1 UlMH* (Salicin), 

(Digitalin) *tfftf 41 <41$ JUTO$®J %m qMtfaf® 



5 C«f% I . ** 

art^c^F^l Ufa fan $&*! fafai K$ti\ tit? faf.(Glucose) 
Stf** 1**1 fa*\\W | <«! fllt'lfa 33 

W I 8 l? W$® fa^taFl* I 

A + 

(Albuminoids 

or Proteins) |—^ 5ft#t *1*ftC<5 wn *!*=(, tt®^, 

« W «ttWF I *wra tifa fafel* «ltfot*I 

*\m$ fw« (Decomposed) 3$Sl qft I fffatS** 

(Crystalline) «ntt* wfacs *ft«fl1 ^tl ®«11 3$fa1 «fantn fafa* 

$*11*13 « *1* (Tissues) 8WJ «Mt $f«nt c*1W* (Cell) *wj 
?HI f*W3 C’st^ttl. wfes \m\ (Serum 

albumin), HttWI wM ’Htntfa^ (Myoscin), W1WI3 3«ljfa* 
(Legumin), 9Q)mfj|l (Casein), 8W* 3«ofe* 

(Gluten) iSTffo <4* otfl&fe. *l*H I 

I C^®Pt (Alkaloids) I—|?tnl 4* 

<s&t\ (Organic base) ; <awtfaat* STfa fafesi 2rt3C*3 

j\fa fafa* «tn w «w* *pw i ^fwtc* 5*tn *iW3*i*: 
§«*f« fat\ «ltC* I *f«*3 ftC* ^'5»ll ilS *tC* ? 

3pfaj(, WWItSttfe *lt*1 ^tfasb C*ft% 

ft*® ftwt3l fc^si $t*i ^fas( 

<a^fe fafa* u>*t»iw® % i2l*^ ^ sit:* | *t*«1 

§fe®S (Vagetable alkaloids) *fa, *W t*t3l l^H *fe- 

< 2 tf«faFll rr*ft (Alkaline) <w ^®S» fctfaPfll *1* <a»(*t»IW$. 
(Alkaloid) I fa* 5 1 ttfftlHl V<TJ 

*w*«fa fwKtaft* (Poisonous) «m alarm 'fanc’l aia** 
*? I tstfawm <3¥fe fctfa'sffa ^ttc*l« (Tertiary 

amines) l «h*cifC** t*tt*tWl *t«0 *mw mti a»* 
faqiv <wftw* fan* «&c* c*wi tit* i ^it<Slw cftsv, 

(Ptomaines) *« I 



tevsta *tfacw[<r i 

( Alcohols ) i 

( Ethyl Alcohol, C 2 H 5 OH ) 

at’Fl-’ffal ,( Grape sugar ) t*C*|6JI-t2tf3Fat ( Fermenta¬ 
tion ) soil ^ai ^3 ^ 

( Vinous fermentation ) sitCT I aa $5D?l 'S’Jtcai 

4 <F fa‘4 wtf (Ferment) I t*1 atal 

*wi^® cst^ta v5 s ^mi ^ «wa *t#ata 

<rw stals ^al ^*1* s* i ( Yeast) 

m faym cs 1 !* ®fs«sr wtf ^tal <$$ Tm\ 

*s <sm *?*! 3W-»i#al, <nfa^ ^nt*\ 

'S ^ata ’tfa 4 !® *a i ^ *twtt< fsa 

$$ai orfca* i 5t^a ^ $ft«i “fVf^ar 

ata ; on? 3^5*1 ®ur^f5^ <nfa®, ^*163 ( Lactic acid fermen¬ 
tation ) *tw i =gata ®ta*i ^c*ti ^cjts* 

?tai <nf»!i5^ >*if»!E® ^if5«t<5 ; tstt* 

(Acetic acid fermentation^) 1 

ft 

•aw* ^*15*1$ f«*i fas fcsa*t castes §f«®? ‘ s f*rf< ftal I 

ca »i^®i *wt«f §<pira-fa«i §<vit«rc ®t«tfff*tw fasi *m< 
( Ferment) I $*tff?C*H sjtqj arlfa® (c*W ^ offfo), 

'5f*H«fa ®f«s§i ^•<2tt!*t«f 9 t*fltf ^t®J« nutf SK* ( CWR 

$®nfa)' i t*rai »i{w fafa® f?t*i 

®*at«u $<t,W5**fo«i $«*re ??si f*» *mtf fate! m «w fwwf- 
fafafc fafo* *wttf i 



• II, ¥1^ <9|f fo ci *i**i nitctf cl $-*119 ( Starch > «tltf, 

WtftH, *M9 9ff<® ftc»i Diastase ) 3111* f*| ntTt*f 

»Ktift*t such §^c>!5s« fowl flu gwi^iti sti '** «i*ti 
l^rf ( Dextrose ) fevw 59 t «al gi¥l-“l^9l flfas gtic«| ^ dtl 
¥fat»t 'smsjl it^-icu ^el fa$w iltfaE «i ( 11 ^ icw ^ 'stilt* 

lie*) wij fcww-faHi »* «w 'cwr fafar 

tf’ftCII '•Itll ( Wine ) <£|^« fill «Jtt¥ I «Jt*jlC¥. CStlttW Cl 
¥*r-fafaT3 =?I1 fatfs 59, ^tftcis Sdf-^il ( Ardent spirit) ¥C5 I 
’I'SWtvt* ¥13 m fits cl Sst-'gil «i^s fi, siftti* ¥ti¥ ( A rack ) 
¥tf, <a cwc-t Ift "ciwt ii” snw *ifafc¥ i <stfa C6i«itl ^fiw ci 

&5}-^l1 &j*Uj 59, V5t5tc^«g ?E5 ! <4$5C*I II ||tf5 

l*fc ( Whisky ), ^ 5^C3 (Rum), II « ¥«1 (Juniper) 

»* 

5§tf5 fa?^( Gin ) <ai? gtn ( Grapes ) fire gif'© ( Brandy ) «|^<$ 
1^11 Itcir I flftl <2?«C*f 1191 !>•! 5$E® 139I i|(f 59 I 

'WZ n f|Q$ ^ »|?Eltt5t ^Clf5« f|9l $<- 

*ftll 5fCI II I 'sjflsH ^.»l 1C91 '*y uj¥ £1111 *l9Hf 

fiaitl KC5 I t?1 £Hl«! BW-^919 *>fa*l«¥igj 

*ICI lttlTC5f §51 ®ffill's 51! 5^-|^9l SMfafafS 

ii 5 # tfc®rt3Ptfi^ ‘ifacsi gtn idlest |<5« 5tc®i .tfi 
<3 9B1-»t^9t9 *tfn$ 59 ; IC9 ^ftt^S fcl. ItClN ¥||C9| 
^*19 59 | 

^St-^91 115919 CMltfW Cl 'SI*! *lfH fa4» 59, SfllCS IS 111 
»• 'St’t ^ll-ltl ( Absolute alcohol ) <*« >• 'Sfl 9i\ <l!C* ; 
tft^ Clifts-391 ( Rectified spirit ) Wi ’tflfBS i 

CUfts-^ltW I3ltl§ C5T*ltt ¥91 I15¥ 31 %fi f^CS 113 
VI <at*|tci ^ ,¥I1 111 =n ; mill C5I®ltf ¥ICII *ra« c&nm J 
’UrtC< «*1 <ftf¥91 It! I C"ltfl'5'?9l 5$t$ ¥*ft9 "®tn 

4C¥lt?l ?l ¥ftra 5^*1 5519 *|fw s 5l^CI§ ¥¥, ^tl.'« CjFtllt^. 



c 




wiwja i 


*tau ^ta* win* *m< fafat® *fa* *^mti cbW* 

®fac® aa 4ft 4% fcHftl (Absolute alcohol) <f)fl 

atal «ltre i 

o ec’tf—fsi# 9 i ^at-afa a*^ft, atf® <$**1 ®*$caa 
*nrt«f ? tata a® ^ 5 j ^«H 5 fafc «qw tai ^ftrtaw ®la 1 mm at*® 
f*iaft 0°C ®t*l-ataita tata *tE*lf** ( Specific gravity ) 
•*.**4 } wcaa 'atrefa* ^a^a > atal faftl atal atre 1 

reft §*ittat ?atre a*tft «ia^ia <ifa«t® *fac® atal aft 
att, f¥i »ftst!« *i®tfre tt®j atfttca (-vi>o-<t°C ) tat ®aa ate® 

^tat® atatts 1 tai ib-VC ®ta-ai®ta *| 5 c® «ftre 1 
ajal «if® aas?-*iw *wf ^ftt a^at^i tft* afagta*t ^farstft f*w 
fa^gta a>faal **f*it® atre ■, 4 $ ftaia ^aa <re*i'® a>t& ata«l *fat«i 
Sate® “fat* at® ai1 tat 4 *%\ ^ta «f*ttafre a*t< ; a awl 
«fc®ia afa® ca reta afaatca fafa® aa 1 ^-fa^ift ( Resins ), 
tSftPS-VWa ( Alkaloids ), WKatf * S®®1 ( Essential oils ), 

afttfaa *ia*t « aFf«*n an>\ ^at-atca aacsit «i aa 1 sat ^ifarecaa 

ufa® fafa® att 8 ! *taa®: ^f®att® s ( Aldehyde) ^4* aalt^f ^at 

ata ^ftf 5 aj 4 fat© afaa® aa 1 

catfa®-gata arart « «rt sita fa«g?a ^ai-atcaa ^tsfaia 1 
tf®*t ?6 §®* atatcs ca ft^*t ^ai-attaa 'qrcafare «*® 
>•%*«, fai $ata *tfa® «f*i fata® qffata mm afaata ^atta 
«itttfare trarea ^aifrej atal arre; mm afaata «if«re atca 
^ttafare w®a ■srtfret aa 1 ‘stcafare ftat® atat ^t- 

fatal® awtt<jf fa#* sjat-mtaa afaata ftaifa® atal atre 1 att®- 
fafcfa ( Hydrometer ) aft* a® atat «ttrefa¥ ft<^® aa 1 
< 4 ^ aa^t aatB-faW® s tata faa «ttai a^ataFtai a^taa $*ffa«tc«t 

•v lk 

djaf^t ’atBa-Q at^ atre 1 ac®a $*ra ^ ate® fta®a a®^«t«i 
a-tfaaf atati atca \ a^»tSl* f^aata ataa m\ *f< aica* 1 







ft? **l *IC*W »!\C^t5t 35*1 *Hftttf? Wi Stfafl faf 

*4v$[ at* fag JW faw«t s^stfasta 'stfats «ltt? I wra? 
C? «Kf fc?? 3?^ *Wtl<a fc*lfWM ^1 *?, 3t*t| §*t? 'Sitcif^.f 
asa 5 * gfiffl ftftS ?t?l «ltC¥ I 

^ata aft® m ftftr® atfaw ^$ta waa < 2 »c<spr 

^aHtcaa *ifaatc«la atal «(tc^; tfl •Ift'rt atal ft«fts 
^?t 3tfa?i static i as aw .^ai-ftfets 

3t?C*t? 'W ftafa W >5?? 3tft|*tftft| Wjt St?1 3WJ 

w ft^*i a^l-ata «iti5, 3tata ♦iftat 4 ! W 1 ® *tw ata i 
stt^fa^ta ar®1® ^a 5 ^ fts'tc'ta «jf ^ts m >sasta 

W aja$3 sa } ®t$t fitltfaft afo (Specific gravity bottJqc> 

3tt*l I «t*CT asatSa >«VC «1*Mrft|-^v u, 

«• al >•« aa cafijfafrft( Cubic centimeter ) qt? \ 

■yfa ^ts-^a st? i ca *w wctf « araata ft#»i sat-ma ^itoi 
ft ifa apfat® ^ca, 3t?ltv watc^t -xrfC spi-afata 
*faai fc* fltwra acaj ftfo£ aft urfaal faal *iw* ftfn aai 
^faal fat® $lta i ”(t? & cat 1 ® 9 ! sbr ^faat ^ 'ssr 

fafaal alfat® stca I ’tea & ”tfa*it e l C5f«itt v*l ^V[ t, Distilled 
water ) 'iVi'C ^tfl-afata ^3*1 *faal & catswa mi aifaal ««fg 
^fac® ?fata ^at wis miw *rc«tjt atal ^a;-ntcaa «^«s 
*iwfc* 'srn ^fac^ ca ■st^ *§ei, ®t^ S®? ’tateWft ^si-ata- 

fafei® ^asi ^tftt<a , *iit*tfa? s i ^t 4 ! <it ^rfC'ffa* 'sftaa 
»it<m ^iftata rtrs fallal ^ ^it<a mi a*3 ^at-nta ^icf, 
3tal ft? *ai atlta i 

?t®<cn^ as^f «itaa, « atai-ftfa^ .«ratf *l*?tc<n . 

W C Duty ) ^tfa® n\z% -, ft^?i ajai-Jticaa 'sj^tca n% 

w ca% a?ai <*itc?51 ^ta^ial & F v Nfafe ( Proof spirit) 
sift?*«5f«i-ftfa3 ^ai-gtan m ftff*c*t« ftft^ itfiaci ^3 



'Sfes '■ , r <1^-55311 

# 

H, w 1 iff WH Mil « 8S** <Sft «SfW 

^ «tc* 1 ggi-fafsrs eg cg^ •nfM’ *« «w «Jtcs, «t«t 

I 

ifl?i §gg w it*w iit hi «w,f"nfai&egorfiwti 

^gHfg <gtcg*, ’ig^l^ HCW *tfggt1 
gfffaM ( Under-proof) mgt *ffggf«| 

<?fwi fciP *W1< ssg-^fpj Over-proof) sitW W I 

*1^5 ifttfaq fgfao ?sf?1 ( Varnish ) 

Mnwt«! <W«f «W H ! W 3gl-fgfa<3 Vffff 
Sgtgg sr* «i$j\ *nrtc<g ^ng ^ nfg® §51*1 ggtf 
eg >!tgtgc«tg gw ?e}t*ii sfS« 1 <ngrtgg 

Plft| ( Methylated spirit) ift* 3*1 fa® <$* OTS 

3*1 faiiftfj gigstegg «w irtig gtsteg fgafti hi t«?t 

C^tfgi-^sl « ( Methyl alcohol or Wood spirit ) 

sit** 'sm 4gr si*lg ggjg fgjtfi ^9 1 ; • 

ciffgs-^gl ftaittf Jg fafas *gt« fa#l*’ ifcw gtss c^itw graft* 
gtgtfg *cg, <*ft «fsr fctfg gfts fgfg®t ^g^ ftfaw vfiil 
fcgtc* gtcag *gi ss, Ms fwg SitfatH 

*ritltiri c’ft^n etfagg^sl gffgs gg *11 ^ctci fgf«t^[ •n^gc'ig 

gfggc^ gs1$f&f»l^( Caoutchioine ) atggs sg^I *fSfi< gjg^i 

g$11 «ffti I gg* ( India rubber ) cefttg 4? 

ggl* fa*$ «1 

*fcg| eg «h*kh fggg fcont «t r^fttegg ^^1 c-ifg, 9tt"*fy cg$ N 
«friftg^ $gg * *itsg §®gfgg twn gig^s gg 1 citiS liiii 
•>* ?«, cifgci s^» ^jfcgtS » ^g? »tt"»icsi s« ?|w so itn 

fi#*i gjgi-Jitg fg^W‘i’lci 1 c»tfg -gg? ^t?s? v ^ggr «ng ^ 
<sf^g «t'gg g ! Httgptf*fgtg itg* ^gggjf^i gjfggfg 

ftf>w gj^ h 1 

^it-gjitg (Ardent spirit) gtgj «|gts|g: atRi (IBrandy),' 



( Whisky), f*R ( Gin )«^( Rum ) 'Sm « *tt5tfC«f *1*33 
** I affo, **(, fk\ ^at $tfas »p3^al 8. util's «<• fafe 
*flrt-*ltl faSUlta *1Ca*-1 

''Tfa* '« <§£f-g*1 arafa a^faFBj ( Malt liquor ) at** 5 *a 
^*t* vn* 41 (St^t? §*C*f5S *IWt<f a5*t5* *ft5»t<*1*5$ w 3* 

I 

*$us Ufa ^c®i 1^1 $tca fa afal *1*133 *ja*t* *tfa»i 

♦1WtC< ^C^t^C^^-Tojs^t ^nf*3 «fal ^9it fcvi* 831 1 u«l ( Ale ), 

fat* ( Beer ) « c*tt£t^ ( Porter ) ^*sg| I tat 

fefa *W<^ <*$f*3 a* (2t^« ^91 *ft*, C*a*1 «wre-*Fii« 
«Mt^lWW §8tf*ca* *< faffa ** I fate* 8 *U 'Stfl fa^ia 
33i-Jfa «tW 4* ®5R m H ( Hop ) Ww ^31 53 tfm $31 
^twca i *«£ jaa'H a^a catsta *tfat* ’tea s $*tfaa* aw 
fcataea-fapal atfa 8*. ^«*tt cama* aw ^Mfaaf 
$*a* 8? ; <a^g fate** caf^a tfaca *i3}$ w*l atfa *^*t *tc^ i 
*rt*tfaa* «i"t 3ta * c«flp *a $*tafa af**1 “«lf?” *t**f 
at* 5 ? 5 *i 3^3 ** ; $*i1«* cate* ag* afatca it* *fat ate* i 
a$*t jw* f«i *tr® "awl aa’ ata* 4* st*t* feaMni >st«« **, 
^t'S ’ttaKtfacafc »tfatc«i am* *|*i ate* i 

^*l-alta* afa catfaa, ^t^captCR^ 's §3 a^f^f* 5 ? <af*^ 
f*f33 a*fal ^t* 'SMta aFfaa <ifatlfafa,. (Acetaldehyde) 

t 

ata^F aattf apatite* fafs atai 'atea » ^*i <$*& a*$la 

3*a a«tK, area 5*^1* 4at *i» aaitf *^c« asw *if*ic«f^ «itafa 

^fat m i <ssf* 4*^ $a*s& 'afaw^-stl** aat< (Reducing 

agent) I ^*1 ^fa^w* af*3 fafas $tca utfafS^ atfa® > 4W« o I 

• * « 

«itPni, *t^gat*tfa^ uqfa®, <st?r® ^f^ v * pftfac** af*5 
a*taf*(Directiy)fafa® *t*i 4$l5<s, cat fa ^ «t«« ^fc* i fa^t* * 
afa^* aft^ *£icatra*i « <t$ >nac5 *Xw l«*ia 
*t«a caH *« i 





vriw-aja i 

( Tests ) I 

•> I 3f®H fe* 4f5»®. ( Molybdic acid ) « feat 35^(3$ 4^^ 4*«ttfa 
?f$3 3tC53 ( Watch glass ) fen? jmu fafare fest 7 ! «t«M ?3S! fe$tC3 
30ii-Pif«*5s arm cnt*t *faw fe?l 3>i?< «dni nc? i 

4 i *5i-6f*re arttci ? e»i^'ef®c=nj (?tnl« nfetn ?i cnt«1 cntn 3*firel 

'93*. fe*tn 3«3tcn 3f3Jt3< feM-ftfH* (Iodoform ) 3^3* *Wt<f 

•Wf 55 1 

vo i •aftiS 3 ? sPires nfr® Ws $§c«t $f*p[ 4f?cSl> 

{ Ethyl A estate ) fevl* 5? I fetf* ; ar 7 t? 3l3 -fifati 3 ?; ^5 ( Acetic ether ) 1 


ruf^ ii^n (Methyl Alcohol, CH a OH ) 

3P*-*ltWH WH fe^tn »KHtPt *ti C5t9t^C*t (Destructive 
distillation of wood ) «igj 3 t n«ftl<3 *lfas fe$1 55, 4«f H $51 
fe$„ Hfo$ ( Wood spirit) qtCT I 

fe»i n'ffH few?, «a«i n«rt*f ; 3?t? «ta «rt? « 

«TC*I 233% I <3^ C3 foffewdte. HfstiSa ( Methylated spirit) 

T 333 3&5 fate*, «t*1 »• *»tn c«ltft®-*a1 < 5 ^ 5 ^ 

*1(331*1 Cmfetf^ <4^ fifaT® 3*f93l 5^31 3tC^ I 

«lffeiwna *lf?35 ftfn® 3^C*1 swra*. 

( Formaldehyde ) ^33* 33®! n?tsf <213® 3*1:3 1 
3W CTtftwtM ^.<3 (Spongy platinum ) fen? ff?1 

«3tf«^ 5^cn n«fttf 3t*nt^tC3 fetn? $9 i fe$t? Btnfafjst® at?*! 

( Formalin ) site? } feslt® n«^3f 8« «N 3»4ftf%- 

ii^ntc* i feet fe<t,?l n5Ji-|ji3t33f n«ft^ i ntirt?* catena ft®? 

r i 

siflis *» w ’ n^t'SftntC? C"nfaw (Specimen) vffa *f«3t3 
®@ ^5t 3133® 33 I ^ifagSt^ 5&TRWSH ?f3® fi|fa® $$*1 
?f*i^ (4f? ( Formic acid ) fe<t,ni33 3*13 I 



< 4 ?^^ ( Amyl Alcohol, CjHnOH ) 

sttfS fcww tlfonil ffal <A ^91 411? ^91 «rtEt, 'S’UCIJ 
4^ *W!< mtor *tf%aitM «ltCt I $‘4 f*fcOT[ *iw®t 

( Fusel oil) 'tfafB 5 ® i ^fl ^3 *t up tow mm 

*Wt«f; ^?1 4*1*$^ « *MeW *!*WJ$ fafas W 5ft»19 *lfto 
Jlfatt .*lfiwtt1 ftfai^B 5$9l «ltc* l fett*| <2fC9tcn tfl 9t9 I 
$*1 4tfc| *W*f I &a* C9 4|*ft 9P$*tfa 
mm WJ ^Wtf^SF ’tfatt 4 ! '■Hfilft 9*19 j 43S , t W «lfa fw ’ll 5 ! 
tfa»l Ifln fa *W <2ttM *ltf 49? tfC*!* *tft 3$ I 

ei'ffis tfe 9 !? %rw-i«Wl 4*[**CT 3f9%?, 4«ft 

•ifetH 9t9l fats' *lttt^l *tc* ^fat* fafa'S 4$ 

*Hrt< 35^91 eflC* I 



fe^n *Hft< l 
^ ( Ether,^ h 6 5 } O) 

fcfa»! <£W fe$ qqfffefa^ ^favS^^taf faf^S >80 *C 
«t*r-flaiti fe^3 *fw| C6t9t$tq *nrs w i «& orfantra 44 to: 

I 

•tnfcfcfiPf 4f*re. «»iTO«ra *if*« ftfii« ^ ttfotaFi *pp*| 

ql ^fq^ ( Sulphovinic acid ) vg ajq i2|^5 | ’ 

*m «wwt» *nrK «in %% 4«pre»w qfcs fafa^ *|9i fe<^ $ 
qqfafefaf «af»l^ fev1t<R TOI } « *lfiRt«l q^fafefo^ 4fq$ N 

«H.H ¥?, <BlrWat$ 3p^« 5l«5W &fqc® «flt* ; C*9q 

*«{*f*l JJi$q CTW W I *foW 4V« BfS 

«ip^*Wa *lfl*lt e t qfal I 

'tS ef^tf |—q s f£ts, <59q « few *W< j 
«|Sltf® ’qqiUl «tt(¥W «lfe feffesl q|9 | fe*1 fafc ^<15 5foi 'S 
^twsi-ftpli ' TOft* *PCTttif (->*»;C) fe*1 *^9l 
9t9 I fe*1 Wrt rft* fajfsr® ^9 Hi « ®jq 'qmi q^l Bftqs qft« 
s^cq fe«f?r fenfesttq «tfqc« w* nqt ctqq ?i m 
feqic? ®fq ^ qtsi qt*1 
qfats ffets «ttc* i fe?l q^fafefi^ feq^ ql^ qfafc® i 
fe«ra„ qwt* *wi< 'qftr qfatttw 

«i93t* ^l«rt fefss i fentn qn qts? qfls fafar® ^cq 
capita-^q ftat-Wq. feqq* ?q i 

«tto q^q foq$ feqw } 'qfapt^q'-fjtfjTq « 



^«ica 3a sa i catfa^, ^a^ 

a>fs*ta ^at^-’J*l- 9 W*fa ^<tta 3a *§51 <ltt* I 

■n-fafaviti *m\ c»it*i *faata $s cat^c* *tctf 3Ncw *wi 

C3«al $$S ; ^«ltaa OFfCatira^ <«tl *l#l aja^S 

rtwnr1 «w *n*l finw iftw #1 *tw i 

^Fltfoa^ ( Collodion ) stw* af$ «fcatc?ta &W < 3 $® a*faata 
faf*T5 ^ aia^S W i tfSaiSfa *f®*H fS’vSt^ « %lw4*Wfl| ««« 

*faata fafass ^«tcas ^ita®* w i 


catcat’K, ( Chloroform, CHCI n ) 

aaj-f&faavitl cstcafaa^ catSfta *itw| c»it*t a'faata qw <2tga 

•ifiHtW aia^S S^31 *tt¥ I 

artcatoft *tfaf5 i?$ata ^fs sata* aiHta 

afaal c®rtc*a ata«tl ; 4 *fc«i calf a fePraa* &8rtia$ rt 1 * 
**-f6fwil ^®ta ^*rt«iT states I a^s; opfrat^ ^ttotcaa ’la 
stcs «r®T^a tsfs wtfos spates i 

^5^«i ja«tt»rt—> i ^eatsa ^sts afr® it%« 
*ir$3fa fa fas a>faai ^t 9 ! *KWtPt awt asfae«i c^fcat??^ ai*rrvttn 
fa#® ssai 'sifaw } tstea* %®3t a>fai?t samara ata*l a*ca i ^ata 
*ifaac3 <$f*nfti^s aia^s a? i 

* I ai-falfa (Marsh gas) « C3Fffa«l x 5flf^ ^tC^Jt^F J)?£afC»t 

fafas stc*i cantata 5 ^ fcvtir *a i 

~<s af’St i—cjpfnt^ a'fVfa, ^3 qqs faha^, *)fs 
mq kas *t»ft< } ^t^s *ja?ta 4ifwi ai^tasfta Sfaai 

ata i ^?1 *i°c <®t*i Jitaifa $l 5 e$ ate* i 1 st sw <s?c^i ^tff 

«ft#a »ifas fafa« sri stai safari saaie 9 ! fas *a i nice c^tcatafaH 
fcfasi m catst«ta afar t^ta afts 5?*ifafa<® asfaai arf^i *a > 



! 


8 oo 




itftw itif Canute *Mtatw m 
’ $fk« *itn 5»1 1 cjFtnt^w. *«fiwtM ^tsti *fwi »rcsi c*ttt 

W, *f*H5 C^tsUR 9 ! 33*11 '=^*3 vfijro *tl« 5ti f UWV 

tfts ntflt* n*«i c*it*t vfHl w ftf^vrt ^al w i 3t33tw3 
>if?® siw *tw cftcit^ ifal c^tw *&Hra* ^«twt wtfc, 
VTB^ ^11 Grtflll <2ffo «iSSjfi* (2}C?lH *fSCT 

3$I Wife* *ltW ; *F*I3: f^»I | 

CJPtMte^ Wl 3fDTS ifWlM 33 *tH «*Wtl1 CJFtC?t^(Aq\ja 
chloroform) stfsf* I faSsfH ^3l-3t3 *® ttf 

^cw m w i c3tf*R, wpvn *wt$-*iwK ojfwM 

3*F-fa<fjt*l « ^fipMW* C$t«tW* 3?t«f m 3^31 StS I 

csFtintw’fa *ic*fT arrtt <afa®,3i csptft 4 !. ’tit^ 31 

31 ^l*rt C*t3 21 *13 *133 33 5^1 3tC* =111 

Wfwfa JI?Wft9f npwlfirttci fofti 51! 3^31 ^?1 

>II>3t53 3)q CTtWI *I«tSl C3t*W 3t*l *1*1* 3t«l1 *3 I 


PgtHrt^wi* ’Sfl 9 ! fa* 9 !*) (Tests) I 

J I *tE 3W3 stdlj CJlCShFajS <*TC<l*t JF?t?C5t 

Cf lf«1. Hjtn ^*11*3 3-t3 I 4333 afa »t*W , sitt« ; 5t^ «W„ C'ttStfas^ « 
rt«-Jittss fstsi-at^l fas* sfsat ■’littn^i wj stsi *f«si 3t*is4 

S$Sl sis 1 

* i 4fafa=t * ^M ftfan5 CStStS JJW CftHtS'SCSS 3f?3 4*HI fafat® 
*filS! ©S-Q srfscsi ^SJ-J vfo^g> CS’fa^ ( Phony! cwbamino ) 

’trtnsss*! f't’f® ^s i 


(Iodoform, CHI 3 ) 

% 

v 3*tt$ «il^ef«^ 3^ ^f?ml »if^ *ifet*» v ^1 

«r&tt.*fa at^«l ctW $«t*f *n(W ssf?c«i 

W I 3(llflr nfilSt.'# *J^<3 ^ Slic^ | 



GFfat*l I . 80 

Sf*3ET |—^1 ^9j -Q *t*1CW Hfal- 

f« I ^Sl 49S ,?|^t? f«W T\%-W, '-fit *\% W«? ?ft^3 $? *t1 \ 

®rt*l §51 ^t*lf*J9 ap.%, W*W 'sifif* <iW 

^ 5N« 5?<ji nt?i i ^<s$ 

?^?1 9t?l « CWfar.'fa ^ M® S>?3l j ^1 

9(9 l 

'srfc'St$fa*ft «I% ^<5.^1 ’iR « g-rfa fa^llW <4*3 

'siS-fsfavrk fafsre 93®I ”if%*5tc c 1 5J I 

Sj^ ■« (Suppository) ^9l 919^3 $9 | 

'^t?'SC5i 5 ?^wa ^'^r-1 fassni (Tests) i 

^t? sto^rnc* ^sif-fes ’tSt'.^a ®Mm ar^ ^ruttl 
«»fjl« x «M <f|?iC ; -i 5 3»i'? ?9 « £(99 *tta*t I 

9?^ «3-JltC99 aU«1 JUOltWf sftwf c?5l *lt?f I 


5>t^C§((( Chloral Hydrate, COM., COH, H 2 0 ) 

C*fa ’lira 33l-J!t<S Sffasi ^51 %v$*i 5W ^*95; 

<MIWJ Cff-tf3\ 9llt J t ^t9*t f*lfa<5 

sttsi’P 4??i difa^ ?\W5 m i ^ wtfac** ufa 
J^fVSfV^ ‘sf^ JRStt’t f*ifat« ^f^sl ^t*f <2twt»t 
C^t^t-1 ( Chloral) '« 5 tVH *HtM 9t B <Tf’ftC9 9ftsfo 

5^91 ^t*T I C$l9t*T Ufa frfa® *5t«l CJPlSt*!. Iffat* 

«tWor ^ *it« i 

^si-rft^ <5 epsr t —*t *i*rK ^ 9 iw-fafti 
i tsi ^®i « ^rtw w»ft an *t*i 9ts 1 qgsftt* 

tfTff* retC’t <49? fawtVtWWI fail's csnfff ?tttss^ n^fl ^T9?5« « I 

CJUt^ ^1?tst?9 ’SSA’I f-S'tl ( Tests ) | 

'i^w, 91 crista sUc'H Jtfti tjH9i®t x ?t^c®5 x 

I V$ 4Vs (.^tmt’FC^ n^sfl 9t9l ?5t9 Ufa f9»f»l i e.W.I 



—■ %• - - 

(Glycerine, CjHJOHJa) 

1*5^ 'S 5f^ ?'fC$ ml *t«jK ** I ^tBS 
'5t*l-ta»J (Palm-oil) < 2)^3 ’Ffaata fafag *a I <$$ 

»|f^ (Superheated steam) tfj^fajgs 

&5?J fifift (Palmitic acid) sat*i* f*IW& *M«f 

« fjtwfa( i *j«t^ *finn sRwtw *w 

Tfftf\ w l "«t*i atfo" sups 1 

ftFre aro$« w i ; tsts ^c*ti 

(OH) *rttf afaal ^stt* <*■(***( i 

al Bf^a »if?5 c*it«l wal &§t*l <sttat*t 

»itam « fjfwfa^ w n } *i« *w *m ctn *faw 

Jitttt flfl ztm Sli 4Vs fjtc*ifas( %U*\ sit»a *cs i 

slat 4 ! ^t*i tftaW ^fat*i «f«i fatfs am; ’ita fstafaRt? *ifaF® 
▼R«i *i«al a? i 

'S ep^—fatafirc a< « fsfaa «>n gta 

»tt? « ^ f«fr ^t«f-iN5F i t$i ^ 'q ^c*ia >if^ »nw% fafei 1 ® sa i 
*tw ca w *iwi< sa *a, ®mta fsttafaw sa *$a1 ate* i 

mvdte Bfw msa% aMa at«g fatafaw ga *a i 

f?rc^f^ UJ4&I gai-cita* *nttf i 

*t*f«i^ fcnPr* <nfie„ catswi ^r® *fo*n *nt< 

fawfawa afcs Hm s^ai 'sawa gja^s aa i 

nuef 9 * *a *ai, «w* ca wt< *i13r atfagta ^ta®* 
ga, «m fiic*rti^ ataaii ^ ^t*fa ftfa<g 



fawstral^ i g*'© 

tst F#raM-fsf*vifa ^wsw w« w i c#« 

(Rectum) fjR*ifina* fa*i WW w i 

fjtwf?^ aifats fafef® w sit i >«»°C ^M-gtarfa ^1 

tt’i’tf ▼tw'fa fast* ▼fan «ttt^ | 

fosf srfalS^ « <w fstCJifa^ ^▼cas fafata 

5^W sit^l-fjftJffa^ (Nitro-glycerine) sifa* «T3jfa* fttta- 

^*1 ©via tj* I >(fr5 fac^ffa (Kieaelgiihr) Jifaa* 

SfiFFi fafas ▼fafll ( Dynamite) «|«« *$ft «tft¥ I 

^fir ’ttfS* *^C»1 % tgpwl at*, fa$ fcffc* *tfat5» «lW« 
fawt <SW3 CVtfo fc*|frs I tfl *tfIW ywft «RW «lfav 
•ffatW 4*t«1 t*1 Ufa *lfaHtCT *Wfa ¥11 I % 

▼fat* ^ttcjl-firpifapi ga ▼fall JPtlfct fac*!^ (Blasting gelatine) 

sit’ll evtfa-^n "Wf «t*s sa i sitlcti-firCTfaPw $»rafa 

^5fa *Wfa *R*W*« fa*Pr«R¥ I <flfc *»lftpfil *tfa$ ▼<£* 
fafal® ▼fat»l *U -2i1T5 

m\ m i $i\ wm ws n *v, t?t? wfasi 

<$*l frsfa >5 srt ^tCT ^3 *\m ( Smokeless 

powdeT ) vizi 

fitwfilWS g*l*f ft* , 1 e l ( Tests ) t 

1 I firc>lfvi « w? fafara a'stZ! g$M «cat»t 

^facei <«l?tfsR (Acrolein) sjfJW *M«f ^"IWH M® VI I 4C2ftfas( *lfa 
fcW3j? 1«ft’f, ^tgti #?ta 5T31 Ratf'i'8 ?$ai <41c* i 

* i capita artaci fa^tlfaw* afai «tn «?! a4 atai 

^ca, *tn ftafiPi caht *f«®i $ a4 Hi ss, fag *tuaw a< <J*rat* 
fafaai t 


fjpcatt^ ( Creasote) 

▼t& CBTSttal 4«IW(, 4faf3^ mfas, «fafa *Wt«f «M« 

^tC5> 'At 2tfaF9tC« 9fa 



8°8 


. ?PTRR-JJ3 I 

tipF i2ftt9 ¥339< •f'ftsfa ft#5 59 ; ^5i ^$19 ( Wood tar) 3ft 5 ! 

I *|fftsf C5tStlc®1 faF9Wt|> %*t9 59 I 

*3 ep# 1—^51 9<^3 W1 %9, ^!93t ; li ^99 

9| I $5l Sft*l 'Sir® 31913 < lf93li; 4 l 
39%, fa§ W, ^ dfafSf ■ilfrra *15^ 39 59 I 

*|Ift<^ (£|^C*n:39 >ir« ! s jc^CSR ©91$ 9 ; 9 I t*?1 

I 5 m-C3ftf| 5^C* 91 f»flJC»l ’fS ( Cavity ) 

<$« ^?ftl 9f*{ Mft.39 fit? 4 ! ^ [<!£*! fa*l9 

<®!Slt^S9 9i5® Plfst® 5?t*l C>i'&9-ft»l *l*ft< ^*13 59, 

UBS® ^ 5? *ilft< tfl^caj 9J95H ^91 %!o® 3£5 I 5>1 9tf « 

^®9f95 <2ft9ft5t9 fafa ; S 9I95T® 59 ! f'3pl9tt©t^^l 
WJW* C9W3t9 fcW 5$9l »W^ | 

fSTOIttsMt^sl V9PI frli 9 t c l ( Tests ) I 

f3FC9tC«lt&9 ’»f1 e KBt9‘l CVI9T C;fl3t5®, WW3 «W®: 5 fa 5.1 9tS«! ; 9C9 

$51 91$919C4 ’tfa’lfiN 5V I 



*ifk^w i 

( Organic acids ) 

'sHc^feafe *W *mfefef9f, 

CTftfe^, sittiS,^ -aUgfe «lRBf ( Inorganic acids f<99 

5$9lc? ; <wi sfcstsNfe fa99 ftc* *kww 

5$*i I 


?pfs|^ i£)fa^ v (Formic Acid, CH,,0,,) 

uq$ jg|H* «it«l f¥fel. Csfatfs <2|^f« sf)£99 *19)1:9 

<X9' f^St ^s^afa ®fecff «rifef5 9>C9 i 

> I iXlfa® v « fjfwfe^ 

m^esi fafa|5 ^l<19i ^fec^i 5pfef i£|fe© v '<)1'” ! tT^tC : 3 C5Ml'l‘ 
«rrtt*i i iafe\5,a^« 55 t 

* I C*i® v *115.5 5t'$t§tC®f^ fsifet® 5ff?ICf) 

9 Jpfef xfa® v <2l'T« 55 I 

« | fefe^ ^WBfWf *115® f*lfei® 5$l*I 

X)9? *I£9 X$ W55 SP35 55 I 

*3 | —^fa®_ <t c fefe 565*1 ; <5Rtf5 

* 

<519919 '<tfe£9I $51 $$£<5 $5 Ufa 59 I $5t «lfe>»l9 ; 

*t3t«* C<Ft*( *ltfac»l ^t*H <519 9 C¥f*T5l 59 I fel*ftfa9M 9l 

C^mfe ffvtW m fe|?t 5)tNl9I C9 'SUftS 9 «51«rt 59, 5pfe^ # 

«qf*fl5j$ <51919 ^t9*t ; ^tfe9l9 ®t9«t ®lt?it^C*1 <4$ fsiffig 59 I 

^f*I5, SfOT 39% I $51 C9W3 fafas 5$9l C9 *f5*» 
aj5*l <W5 9F15, V5f5.tf5^ (Formate) sn5 i *itc^$ 



8o& *. ./PTftR-^an 

wi 35 % i nft« M tqfSre. ftftis *ftnl &§t®t 

«sww *fcw 5Ft^M (CO) Ms 55 

*fa*H igfaftR 5® (Aniline dye) «j^s 
5I^S 55 

5-M Jifacss ^ (Tests) i 

c^tfos^csrcij!! 3ft5*t *ts) , !Fl5 rn *ft)S 55 I 

j i cn c^Ih bito wfiw cftafts, caft ^facsi Btai irs5< itui 

5*C5 \ 

x i 4 M 5l cn toS c* *ittc5 & si-r fn®r 'stcsa «t5da nft® 

» ' ' a s N ' 

ftfat$ ^faal @stn 3caM *f«9i 5135 <Ml Bt55 5§t3 ‘J«f 5 5. 5?51 f5»5< *wH- 

VW'.J 55 i 


taftfBf --aM,(Acetic Acid, C s I-I 4 O a ) 

> I 5S5ttS3 53*^1 si CBtsftt*! 

faM eqf^t^ <£t^fs *tntt<5 »?fts <$M N $5 \ 

t?tW <af*IS^ (ryroligneous ocid) ^15 I ?5ttS 5>f£f 

C5tSl C5t*l 5*Mi C&ftftt 9 ! *Wt«f 5ft*fs' 5^31 5t5, 

C5*5«t C5tfs5*( <afari?i> «ufi& ntc^f i ^5tcs 5»at j^tVSft^ tafas. 
CM 5Ffi5l «2twt«t 5pftl5f eqfafc^ «faS 5§5l ^Wt^tW 

5ft*fs 55 *fC5 ^5tC5F H*?5i ^fwl' »1'S5l 55 I 
4t ^5tC5 «tSS slal UltV I 

* | I?m5^ <*WW* >lfts fsi(®1'5 3&W 'ilftit^ U5 *fft«tS 

55 I fsMttW (Vinegar) siW « sft1 4%wfc 

?ft?1 «i!w i fa *15 ei^fs *i>r (3ftfa wqj *ifata ’ifajifa 
«ltC* ) 'sisffas «15^t5 «|tfaw ^ «BW <2tt^ 55 ; $5t5 ^t5 ( l 
<ift C5 *lfa3-*i5P? »lttwl«1^1 at** 4V ef^ta 

§5,W5T *Wt< *l<CTtW 5t^S lifts ftftlS 5^51 

♦tft^s 55 «S5? ^tn5 '2tt?j 5^51 fsft’ft? 4W5 



4*1$,.I * go<* 

$3 1 My coderma aceti <i^ 2 t*ts fef*«*-«|irt s f * l$1 ^ 
*K«0 ?ttT <45? »ifi« fafrtvs <£$ sfatsfa* *tfin^ ju^sj 
TO I ffefsmiH «2ttn <t 'St 9 ! 4*1$^ I *|MVl®: 

mm. \kzv oqf 5 !®. <st^s ~<Rl 59 5(1 I 

» 

o i c*ttfe?^ nfl'3 $st 4*1®. fafas 

®$t*l Wito csM% ^fac^i fa«f mfalS’t: <aPi« % eiw i 

■ 

^ta «tv nt* i frsj *KWtc*r ^5tc* 

*lfii«t* qttra *ttw, wR «fa®, (Glacial 

acetic acid) sitw , sif$fe<5 ?3 I 

c£friT&^ <sfa$. C5tH? 4?® fjifas ^5*1 (Acetate) ^t*!^ 

*ia«i «t?s u i <3T9 ^*i 4*^* «?c*i ®a%i t ^^Ftafa 
ftn^tc^l w« W ! « CTft^ "*lt?1 ^ 

*f«fa m *h\ «itc^ i 

4 *icl& ^ <1 bH s , ^ <?i$ s <2 i^f« wsfa ^qtc< 

39J clRtV •MtfSl* ®H?1 3ft 3ft-*Nhl1 (Sugar of lead) | 
33-43cSK^\C5h5 N 3ft? ^ft-CTtfac^a ^sif^tat® 3ta«i at? ^catena 
ai<t?vg ?9 | 

( Verdigris ), (Emerald green) £|<?f>5 R 

jf?sj *|i?ttf sssa fef*§ aia?» stsftl ^tar « f*i*iC3 

l «*ifatas^wa »in siftft *itt»iT3f l 

sfaiS'F flfjtraa W ftfl’1‘1 ( Tests ) I 

c'HtPsft^ ^faefetfes 3lai *tfwt5t w ^Ct® 55 i 

>i « c^ft eifatfetfe* atttrt c^fRi^ caW>fac*i 9*5<«rt9l 

wh i 5ttc®ti'f ifsif nfjf5 v *w5tcit 9<f al 5§9t ata i 

* i <sfaf5^ « 4«i^?9f v sm® ftfa® 5^91 feat? 5§c® 9ft5\v 

<sfafi!f fe«lt99 ( Acetic ether) 9t*n 59 ; ^?!9 ?t9i feht ^t9 <tC9i9 ®t9 I 



wtw-^ai i 

^£91 I at m fafw aft® « 0931^51, ftfara *f«1 &3« 

* I £3 'sfac&C&S j(f^ f=nfa]5 sffaifl fewtt $ifa* 

^S* ( Oaeoilyl ) *tsft«f *H I 


’st^sntfr^f ( Oxalic; Acid, C 2 II „O.t+2H 2 0 ) 

^ ; ?f^ -,W C’tffetfW 91 *d^3 *tf?3 

fsjfst'S ^Sl 3FW I ( Rhubarb ), '3*1, *5, 

■‘tfa, gVMt'W m* fwtt* 

*ttC9F 1 

d£t®rteft-o i fBfira *tf53 $sf 
fa faj$ <n% ai<r^ i?t^© n \ 

? i '8*?t9 ( Saw dust) aifas ^f§<;> c^tsl ~<\ ^tcta 

afa 5 ! fafats ^Rral ®3t*t 'KWtc’f h\ '"ifflJitw tfTCs i 4 % 
eifapstc? sm®: cmfe9^ 91 c^tfetfa^ ^sijtW!? ^*19 59 ; 

C3Pt9tt®. fafe® 8 \KA 95jfatfaHfa 

* 1^1 *9 i m-. r $ *t*ftc<^fasfaf <«fa®„c9fat 9*f<cq 

«i^rff«i^ osjf^vs^ * 3 ^ 9^51 ^tc? 1 ^*ifc9 ^fwUi 

5't9i «ttc^ 1 

*3 4fw. 3 nfaTCJS* ; §®t*t 

*KRtC*l t *1 fafS& ^ 1 #[ 3 9 ^ 

qfa®, fcvfliR *R I %5t 4f*K®9 *ffa® fafa® ?l9l '§33 

?tc«l *19^ JH9St^ ^ « ®?«l §<!>*I9 S9 49? ^ifa® 

’t)t^ *R^V *$W ffal’tf fa«H 9t9 e l 9^91 

«ttC* I 

4 

4§ Bt9* C9R3 ’ll*® ^C1 C9 *1**1 W $9, ®fat- 

fa*!^ *l^«fJtC«l&„ I ^l9-9t^9 W1 59%; 



4 mj- 


8 


«*!▼•! ^*^*5 ate®! ^ 9 %, wn *wict$ 

3T^ <2t3t3 I ^wlfilifin ( Oxaluria ) s)t99* CTIM ^can ’if?'® <4§ 
*m< ^Wtl-RTlJl ( Octahedra ) 91 W 3 ( Dumbbell ) ©19 
9t9t9 S£9 *lf33ttt S3 I 

3I^ntf»Pf <4fTO. vs 3i*t9-9l*?9 <5jfat9 ftatv *Hft<} 

3?Hwfjf3*l 9*[W5g <4^ gt33F g*WCT C’lfa'S 5^91 *191$ 

SfifttlS I <4$ anw C999 **f9£®I 6M3 3OT 31 Kl-3f? 3tS9t$t»l 

S3 t 

«WWjtr®l 3 r 4 f» 1 C®g 3 SS*t ( Tests ) | 

^WjKa^ ^ 5«tfaSt3 5tt31 9atol3 33 I 

S I 3Jt*T v f933. C^t3lts v 3«ntw «$?< 5Jt« faa? »>^8IJtC5I? '*t>C3 59 • 
«t?nt *t?K gf'lfS’P 4fac® 3W3%S fa^g 5(®I-f9faf« 9tfcSt«f1f33 Jjfat® JH 
5^31 9t3 ( T>1$tf33 fl fall 3 *«fnU5S 3f5« SIC'S? ) | 

3 I C9 C5t? <333|ltcsicfo 9fs® $3 3»ljRf%fi|3t iflfa® fafsT® 3f33l fcsft 

aiC9t« ’ffiJW *1^ 'WEtl^S, ( CO ) 5flt*J M<5 53 ; 351 ^ftt 3^ 5$OT 
ft'tl frets *f?3l 3f9IE« *ttc* I 

* i ^^aitceic^g art?c«i c’tfttfwi. ♦tt’Stsritwfo e ^sj-fafara ft- 
3f3s, c*icn 3 fat*! *itfiw»tc4i>, atgeta ?<?! ?§si ?fg 1 


fetj>tf9^ 4f3S ( Tartaric Acid, C 4 H 0 O 0 ) 

<& 3199* «I1^3, t$|*l ^*19 3WT wHVi SH I 3l3fl3 

3C3 fcWIW-faHl §9^3 5^31 ^91 <2t©$ 5*919 333 C9t&lf»U9 9t$ « 
<nt «T9E*9 fa*IW ^V1* §1§1«[ 31 ( Tartar or Argol ) 3t9* 

<43*51 399 'BW’? 33 I <4$ 33*tC^ SHU'S*. 51-«tf^ « «fW3 *lf9« ft f atS 

9*3Si fftttsl 9C9 §SftS C3Ft9ltS„ <43*s ^9Ctt9 

<4ft<S„ C9t?I 3sf3t?1 <4f»r5 x 3^91 91*? t * 

"«S iE)93t \— StStfa*? <4 f 3® S'fs’H Stsfl-fsftfe « «ft»1 
9SWl 39^9 I 3^C*I t3l f 3*99 9t3«l 3>C9 <43t fB^ St9 

<43* ^313 %% S3 I 9*f83? ^1099 »lfs^ faftf® 9?9l ^§19 

<3 



8>* ' 

9|C*! <3 vflf»|® ^VtS 91 | ^3} 

5^3 llOT f Hn< ltl«t *C1 ia& *13^ «tt* 

mfrtl® s *tnn.^ra w i 

«tl* C9C9S lifts fafas 9|l1 fet#\f ( Tartrate ) mil 
-*tl | I 9 I C’ftStftl^ H^l ^tfcs fiftis 9$C*I Cl fa <2t*ti 
fetcl^l ?i, smw § m* % cHltfalU ( Acid Tartrate 

of Potassium—Cream of Tartar ) H9* sm&l 'Slltctf *l#Jl 

9ms 91 i mftaf** « c'ltfctfai^ it$i w* fcifrftf mfHs ftfas 

llll ( Tartar emetic ) atl* Hts1-flf“tk 3| 5 t e t <2) ! 8 ! S 

t ml ini mfan fats' mttf; m* Haiti 'fcwnn ims 

» 

91, f*i mfw Haiti C*tfas 9lW msjs W « miw lilt 

ilSsi He* i 

9e$ ift^sn win s?® feiEtfi^ *ifiitt*t ii i 

Stfitfv^ ilfawi !**t ftp'll l Tests ) | 
mcHHl 3MH ’tlVHl IS ^Ct3 91 I 
t> i sintfivi c^til^s, iwitrt fail cisitf uiijim 

91 l 

i i c*tf5tfni9 entitle®! *r atiti tfttftfit* ciM isfiti cisitfi 
9tlc§tcm c’lfStfui. *W9 91 i 

* t cit®1 fod* tifa atici famjsti Hlili? cifa *fac®t cisi* fa* «tl 

lit 91 ; *9 wn; 1 ? 9 i«ft< Hits *tfl!l! JlCltfutl BtlCI 311 *fllt S«t'1 
«Cltl *flCT tS^-fe^Cll H®reci It^l ClVfll $*§* Hill *tfa>S 91 (Mirror 
test) l 


faiiSf mfasJCitric Acid, C 6 H 8 0 7 ) 

cm * mats *fs*li *c»,i icir ml gti* cifm (Malic) 
mfarei >ifts m*fas 99ii mifsfs *ci j ml m«i *wi n *|cs 

l9tc* mfwn *t«H 9i i 

^^R*1 ma «rst i—fn{5^ mfa^ i<9> «9tH-fif-t^ «ii qc«i 



> • ' 

wfc 1 c?c*u fftn ?&*! c? *&*\ *n*i §5*1* 5 ?, 

4 

®fw $?%» « 

*IB^t5U ^tC* ?T?3F3 <1 I 

«tf 3 >43?? ^t*T « | 

<4)fars3 9tl fat3 ^ >4)fa<5 v « ?3tf*tf5 ?(5f^ $t*f fa?t* 99 

?J?35 5* I 

faft * <af*TOS5 ?**t ( Teats ) i 

?t^cii|T> «w, ’tfctct? ®tni w^r 55 i 

»• n*ipn\ i^tut^cwn srmn *iflw ftfaw ffim ©«in «ihw #fawi 

»t5 11>S?4 >5Jt»!Jf???. ^t.iSjf mi’? ?5 ( $tf>lf55> j|f?t>55 jrf5« 4IC85 ) I 

* i a ret? ?t5t]jd>5 arm*i faspsttf ?ftc§i» x ret? ^fscst fa* x «t?{ 

»I5rf 55 ; $5tre >^S *lf5?t*l 4H[tfaStC5 m *f55l *f5W t^| x - 
fcfcc?5 ?WJ 5t«? «\*tj 55 ?! ( fettftfw 4)faC55 ?f?>5 «tC8* ) I 

« I *lt^ft5?. C5Pt5l|?®5 art51 C5t? *f5C8| CT55< ?f«l5 Wt5 *Wt< Wl 55 ; 
$51 4f»TCS 55%5 I 


. snt^fS^ <4.f5r® s (Lactic Acid, CgH^Og) 

%•$ rim c5tc«i «t<fc Bt*t ^tf?c*! >sl ®t?^ i 

51^13 ?C?I •irf’pcfetar ( Lactose— 5 $-"tffl ) C5 fofa «tt*, 

(Lactic fermentation) > 41 * «|9tt 

§*tf*3 5$t*l ^ m** VWS 5t«1 5ftC9 I 

*SF3n*>\ V!S Sf>sf l—»tJt^iB^ «4>f?® N ?f5t5t « fBfa* *wa »t5 
5ft? > m, 35% fa« C3FtC?t?F^ #51 «ttl i 

35t?t^? C9t? ’tlR ?t§ I 

fe*lj«tfaa 1 ( Diptheria ) «twt tffare* ®t?*l ?t* 

«lwtc*t? fafas ?i??5« 55 i ^5tf?f5^ ( Diabetes ) MtC*t ®lltfl 5 ^ 
4f*1$. S*f?Ft? <2ft^ 5«5l 1 



8H , 3*ifcR-qai i 

' • 

C 1 ^ aft®, (Malic Acid, C c H 6 0 6 ) 

^1*1*1 (Apple) TON *WI <9t JtW I III 

vffo, ^fe*t*tcw ns ^«inm i Tm fin am *ife<5 

f^fast^® i$*\ tfl (Malatc) 3ft * »m <JW« I 





* 


caft (Carbohydrates) | 

* 

’ftKffit’t* mm c*9T«-»n^ (Starch ), T5fa cEf^t% «l*CTfll 

ft*®! ^1 *t3l! V*. 1*1 « ffc** m<0 Wfc 

•tfwfM «rt« *'•« ms i fctfwn rnfawt* tftvtanii 

sc®ra mm cs •rfwtn wv, 

mm to i +t «!S ^ *!**! *nrNfe¥ 

&m%® Carbohydrate ) I 

TOrftltfcsfc 'sjfetss ♦Mtftlfm* *1^*1 « *f»i»l*l ( Amylons ) 

ca|%c<$ fTOP StS I 

cat^ts «rqta «wi*» ^tsrs <®tf»pM fmcsi ‘sres 

*%*i s— 

sf i 'i^si-cst^t (mm « )— 

0) (Glucose or Dextrose, Grape-sugar, C fl U| a Oa) 

(*) (Saccharose, Cane-sugar, C 12 H 2a 0 1 i) 

(«) (Fructose, Lovulose, Fruit-sugar, C 6 II 12 0 6 ) 

(s) (Lactose, Milk-sugar, C t 2 II S 2 0 11 + H 2 0) 

(•) (Maltose, C* 2 H 2 2 Oi i + H 2 0) 

* \ (nfa-m*tm*o — B 

(*) «®-ma (Starch, Cgl^ 0 O 8 ) i 
(1) C*»f»t®WtW (Celluloso, C a Hi 0 O 5 ) | 

M ifa (Gum) | 

(*) (Dextrine, C 6 H 10 O b ) I 

5> I (St*sS5l-®m#=al ( Grape-sugar)—* ^9t3 *f| 



8>8 


tftfoR-aja i 

*?** *iWJ fcl qc«l& «rw *wfl W I *«£{** ( Diabetes) 

«rtt*t 1^1 Jtfc® *?{cthi »tfta ^t's fa4$ ^5l «ttc* i 

rts-siM *1 ^-“rtfilf *tfV& ®»t-fa r at$ sifaBf-sftpf «M 

fiM^W vt'ft-’tfvl (Glucose) §«*fg ?? i ^-’•rfal* frtWB* 
^**W< fan fcvt* *$nt «ltre l 

»!B*tB* C*lt«l *V% «1W «lStS 3»!-ffif2|3 

f&fai <2)^ *tfwtM (21^5 W |1 

i <s\i 3Nt«i pi-< tf? «w ’•fttti ^ ^si *i* i 

*lw shfasi «* *fwi ifcw« nttf 'nfifc arffi- 

*tf5t I »«fcl STM 1 

nMM «W^1 c*<m< g«ffatra cnfai% *\Hn\ ?H I 
^*1 ^tMtsrcR ftfc, fa$ »m <w Mfe »w i 

(Yeast) ^WB«F stfe 5 ® 1*13 %U<\ fifafls *$c»t 

3t3*t JTCXJ §<«*IB»t-f3FSl ''Snf^ *^*1 3*31 « *Mfa 5trf»( 

$vm *s i gt’Ftssr *$t<$ aitfo, t9tt"»R «i*fe sw «w« flm 

«ltC¥ I 

tfW- 1 #*! «OT »l?wl 33% I $*t3 3fM«l CT&feM C*f»IWHI 
3t3C«t3 ( Benedict’s or Fehling’s solution ) *ifa3 ftfat® ^fal 
W3< ^irtH (Cuprous oxide) *W< «W* *3 I 

> i artwl-nirtsi aUci>« v. fa* ^*113 arm 43* "ift* 

nfwui *1N *i$ 1 »t % ’ll ct 1®1 *fa« 1 5«l*t 'ewt’t ’ffiCT re3< fafcatn 

«l*t^ "it: 1 ? *s i * 

n art^t-*i^its artin aft's *ftt\ ti catet* ami m*tft3tci 
tlt»r f fim art’ll wii tui ▼« i 

* • I artCtfl (Phenyl Hydrazine) « 

<f»IC^ "I’PjPlt®! (Acetate of soda) fafa|« ^f?S) ij^t^t ^«»I eJJtWPt 

(Osazone) qft* 'H’ltl'ff *t<tK ait^la ^PHtl ^5t *tl? ; 

HtftCV 4* *tft< *ft»ftf« at«t ftttF i 



* 


1 

5*. | (Cane-sugar)—ItltllSS ‘‘ffeft* 3tCl 

<8lf«fa5l cm?i|1 fefi{ 5^11 111 IWlfe *tfa*ltM m Wit Itl, 
'sutii $*f « fife *it^ iiMit* i <nwsVs ci^i v\, 'stem i»i « 
«rat» w «qjitii ilcss f&fa itil itc* i 

fe^-(T8 lies fSft tf|*S *flCS lit 8 ! felted *C*I fe'S’W ltf®11 
1*1 lift* *falt *lfecs 51 I 4$ iw fe'st’l JJiCltl’t *PWfS 
*flC«l fell ^Ut'SlS'l'f It! 4 ! *C1 I It? feller B?t$l-**tl ItH 
Stf*lt fsrtl s *?i 55 | «q WC »i ^ stfc^ Cl 

a *cm* ffeti itr?i Wti qfis fafasis *{iit ’ififs *it ii i (4 

mt* I itt^l fsfl *lf«$ S 5?flit 1 «?$ 111^5 11 

it I it'? C'itstllt ci *1*11 stl® 11 (itltc* testifies Bone-black 

*ei), stitt fsfsnf nt* *if*$s 's i*fCli *fiifi «tar ttiftiw 

m^s ifen qte* i qt«i-**tiM i^tf-W "tf^P 

*c** *fi* i r *nl fen <nfe *tc<fri ftflre ifeil otc* i 

ffefal lie* ^1?. *fet5 1CII lltl *fll1 ITlt3f festC*t 11 
*fic»i feiti *fi*fs*t itil ttfiil fofai , *t*tni ’ll'i'ts ii si; ci si»i 

**1 ms'll «ttrv, stitc* *ltaitsfis *n ii i sat si®l *e*t (Mother- 

/ 

liquor) ifc^ fill's, *tflltt«l fs(?^ C«t% fcfa «tSS lilt «ttt* I Cl 
Vst «qt**tCl Wtlt ItCl =t1, stlTC* “it's.” 'S'? (Molasses) *C1 I 
Alltel 1 C1C»T Cl “Cl^T fsfa •■*!*« itil ItC*. 'atltc* 4*2t*tl 

Mlt* ( *ftV| C1«»I1 ) Itlt *tfif 3 « $5 *11 11 I t*?*l «*t»l fill 

m *fni itfiw fasiei itii lici s fame* si*! miti «ttfaii ifi j 

ci Vs»t Ht*u ttw, stitc* “in” *ei «w sa*i <sK»t “an* s? *iiti 

* 

*fafis i <s| “iti* *?ic* **iita w itRcsi itil f*g 

“m" feiti ill's fjifets lie*, ■stit 3pci 3f-w .fiiar fill nfiil ill i 

# 

nci *tvj» “iti” * # stc* 'Kffea itn it fill l»nt*t itil «h^s 

*H ?i i ^itn *iv°*tc< lien fe*ffi«t*t apil: »ififs « m, itc»i 

^ r v 

felted ^mtifiw *fiii *if»ilit»t nnti !iit*i itn *1^s *H 



« I' tot»l "Ufa” W ftf** 

*it*tnr *tfws « i «ttRtw? cwc»t •*t s !n reft" *tw \ 

fHtato f*«**H <w-*tiri««itifctf u$ feft miti *fwi «hwi i afc 
fsfa “swr f&ft? at? ?f ww-Mil a« i 

ftft w4, ww-ftftl, «rtawc*t fafc «<?t eft*i 1 «fu 

*tft?tcl 5R-fj|f?!|<5 lfin\ &5t*t «tnt«t ’rfWl atfintl ?t? ; 

*PTCtt til atf*K?ifhl (Barley-sugar) *tw cht 

«ttr* i fefsi %ift?F ^c«i fc?r? «f^t? wt |4^« *^?i ?t? 4?? 

(Caramel) W?< Wt* 

5? I *p<ft CT ^-"rfltl *tf|a w-fflaw 

fifjw *f?U *%*! a Wfftl *t?1 oftC* } 

4^ ^ 9 ttC? *tfa?1$3 f&fat* ^3t^tF5 fcptfc. (Invert sugar ) 
*fc?1 «ttt* I *ftf5??1 ?t? sfl l ^ (Yeast) sit** 

'«Wf / '5 *S 4* <3*t3 TZ WCTtH S’f-'t’fal «NTO! 

®t*1 « *«l-"l^3t? *ffa*t'5 5? 43t ^ 3t3l 'SSHJ 

^•t-fapn (Fermentation) ^1 « *t^( 

*t?1 «ltc* I t^#?1 3t3l c*f»K43 ait?t1 c*tJ| 

»ftr?« w s« i 

tf-' aw*t f^a»n*i» 

> \ »t«i **i-fafis3 xfn^ v -tn^ten «w ’ffiisi 

*f»r**i ^fct*; *tc* fcstc* c*f»K« artwti nfw 4*fa* *fwi *f?tn 

?V?4 fa$43 *PKtt^ (Cuprous oxide) ^<UT[ I 

« | ( Fruit-sugar )— fot afas 

* i 

4*w afatfa? fafc wra ?t«(i 3t$ **?l ?t? i vt*!? ‘?t?i c? $*- 
*t^#1 «ftt*, **i nTaati *w? saw* *a *ww '"is fcttTO* *wwft 
>i«?tcit '»t5l:ait’f1 a ??j .^1 ftfef 

jffta *!f?a ta^fas*® ^?i ?a*?< 

(Cuprous oxide) W. 5 ? ?? t 



8 I *5^r**f# 5 *Tl (Sugar of milk)—"fasl *tw *TW 

*«1» m ' Sft IHI *1^*1 a m tHftt «itc*, 

«wn 1^*1 ABfaTtt «rcfafa i & sf*ifa «r»t wiw 

<3^ *i%s *fiui ?$c®i *nrt< J&si «(tt* i 

C’ltg* « 3^$ « »l^*[ <1*rt«f StStfa’l* *ta^l 

'st’f (Percentage) fWsfifBJ s— 



C*tt5« 

1 

WOT 

(4OTH) 1 

'Sj®! ( W ater) »■• «*• •*• 

*T*> 

trk<‘« 

(CaHein)-** 

8‘» 

O* 

(Sugar of milk) ••• 

fir 

«‘b“) 

*t«R (Butter) ••• 


V** 

*WH (Mineral matter) 

•1 


wife 




*3*^1$ cVf^ vs *T«R *x>t ^S* *WtC<3 ^1«f «9Bt $$-*1^51 
'Q'mm 'St‘51 <«tfinF «ttc^, <x<t *W* *lft*tt¥ 

’ffaffS *ffC3 I 


^tf«f«1 ?r|c5i *irfaffr? 4f»l®. ( Lactic acid) 
<4V*^ta ?fa* SB <x«t ?% “flfa^T Bt$ 'etfH 

^fatr* Bt* i ss cb c*t* ^sntwic^ wfrcs *if^«t® sis \ 
«tcv i %% ^c« ift«R «ti« **l **j ufaw nfafc*! «f*i 
«nr* i *m fw sj^Ib *K“t ^Vfs si si sts <w <3 Xm~ 

W? ^Flfc W¥, <StStW 1$ *« I a H'®*l *tCT ^3* fa VK»t Itm 
*t*1« «J«fa <1 <iw 'SJSfa&tVt «S»>inttf *itCT; frcW *tf"WJ 
*fcc»i wft *f$*t s^ii arfaflt sii i jft«rc « t® 






8^ •• CTtVHjai I 

fasl w cm 9 ] airti • 

*« I 

0 | *sr^j-»*t#?ri (Maltose)—W9 *$EftVf9 ®*WJ 

4*2t*t* ^ww *nrt< $vm « ; f?9t4lt® fc*TC* 9*^«t*tt&* % 

(Malt diastase) ^ i ^ &wis* *W1< C*®-9t«9l 9 fa® 
4*f<a® flCT 99-»fa*t &*Bl *9 I 99-»fa^ C$®9< * Wtsrt-faftfc, 

$*1 *.ai-f9fat® atac^* *ifa® fafa® * 5*3 &w aw-"i^9ta 

V**t® 99 I 

^ 1 (Starch)—5fot[-8r?ft® «a^ ^ftft< 9W& 

nfaatc*! <at3 ®«9t 9T9 i ^{991 ca 9** 5f$*f w *fa9i 

«*tfa, ®W* C>i|®-9t9-9i5® I 5t^»l, 9tH^9, 99, 0, 

*$, C5l*i1, *1^, 919*£, 9l5ffat^, 49t?l>, 9t*9t9l, *|5t**1 f 
*ltf*w«l St'ff® 9t9tf99 5fas§j *it*-*i9t< 9HJ C«t®-9t* «2|g9 *lf*9tW 
*I9faf® 9>C9 I 

<*tC9fWt9 ^§1 9ft® 49? f&9tC*t C5tt«l «tt^ ?ft® 09®-9t* 
4|*® 9f9l | ^fC9f <2faC9 ^199 *C*l f®Sftf Si 9tfalC® 99; 

■i&Sflfa «Tt51t«f*l fafa*. 999 9>ft«t eft®!* f*lf99l *19 

C9V® 9Ff9CT $t$9 It* C9 C9f®9 e T ®99 *l9t«f M® »*, ®t*1 fa*<t*H 
C®t9 *ttKB fa*<5lt9 9tf<t*1 fat9 C9|®-9t9 *ttC49 ®*1W*1 9fa® *9 ! 
^•tfafa® Utfaffl «I9:^ Ct®-9tt99 *fa® i 2J99®! «ISf *ffa9t*l 

C91®t9 Bt9*1 f9fat® *fat® 99 ; *1:9 «?ai 9f9l 5$tt5F 

C9>® *9®: *® 9»f99l C9®-9t9 <2t*® 99 I 

4f *it*l C9®-9tC99 9fa® £®»ltfa C9 C9>t9 *Wttf faf®|® ®t?1 

fflf® *t*1 f9** C*f®-9t9 4191® 9* I 

Cf®*>lt9 * 9’? a l ; f?l ^t®91 *C* a9% fa* *$J*a 

*m 39 9f9t *lit»I 9'® 41*® *fa9l 9tC^ I 4l*t*t 9lf*t, 

*Vfa, 4*t^ «*f*1 9* 41*® 9f9l «t1**t*t 919*® 9^91 «ftt9f I 
<8t*ltfal-9S *lt*tC9I C9®-9tC99 9WJ ^a *£% *9?«(I C®t9 fflNt® ? 



Cfr* It* I 


8 

*lta*i *t* i fctiflior cts-ftc** c*tt** ffc f*f«* 

mi *f* i 3**ta *yn c* fit? $t*t* c*tw* ffcr, «t*il, 

5t§*i, *t$*i, «n^, *sr?f% *wttff* rts-ftw* c?1e*i 

3-tf fafes i atsitai c«t^ »it«u ca*!* 

*i*toi vf**l m* 1, *1^ 'ffa. <4 *Bf\ ai^ffc *iftfcv fa**!* *fro 
^ai at* i -strain c*tcaa aw s* 

«ftfat35 mi *t*; 3C3T sit ffttf <43»&t f3 fa (Hilum) 
ftca* i cf^at*, 3t33* ^i c*ta fcftas* a*t«f a?taftf «w*« arw* 
f^St* *tf**t« 3* ; ft* $ Sta'I-f^al ftfi|*1 fcfStf 3*1 *t*1 

ftCaS 1 " I Cf^-ft* *5« C3 ‘Hl«C 9 l 3*1 <*1*3 **, \5t*1 fcv 3$*tt5 I 

I 

Cl»-*lt* i*«°C «t*t-*T4t*^S*t*^W W*l 33% «OT«l¥tl W 
«ltfct*T *l*t< srao *$*1 ftt*F ; int ’Ift’f CSftjB^ (Dextrine) al 
f**ltf% f ? (British gum) atC3 Sf**i I 

C3K5-3T3 «t^3 ^C*t3i?t* ft* ; 1*1 *t*1 "itlt* S*t*t * 3*1 
3^*1 ftt* I *t*lt* S 3*tfC* ft? f*3t* *» l*fa-»!t* 3S*I ffaatK 
3133$ 33 I 

f3 l< ¥f**l C3 Cf^53< *l*t«f <SIVS 33, <»Wt* *t**1 3*31 
3f*l*1 ftf* I «*t*il*l 5t^*l |*f *f*C»l 3C331, 33 « C5t*lt *f*t*l 
43? *31^*1 §< *f*OT C333 3* I 4* 3**1 l< *l*t< 3WJ 

Cf«-3t£33 *lf*3tl «i«J* Ufa ftlf I ft* ^ 31^C*I Cf*-*t1t** 
%tf 5t^*l '«tl*Wl *3 <43? *tf 'ffa* 

ftc*i 4^Sj*l 3*31 * *ll«l t 5fa 3H31 <3* 3l*3t3 ft* I 
3**1* 3t*I 3l^C$tCfst^P.*t*t4C3F ( Gluten ) ^C* *43? 

fl^OT* fOT c* «w*t*t *13 tf fttv, Cf-sf*^ ( Legumin ) 

3tc*| tstfaf* ft¥3rt 3^, 3133 *H*1 ft^t* 33^"IJI 3**1 

ftfC'?* 3C3T ftf**l ®ft*l ^'S3*iC*f C*!® 3»f*C*l ^^T* Cf«-3t*ttf 3tf?* 
*1*1 3t* <43? 3Ef *t*J 43«St^t* ^srftt*! f fffl ftC3F } ^3t^ 
fit* 'Sifaff'S | 
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5i$®i, 33 « c*fw wj 1®®31 ®« wf5f Jrf^cjrtwf^- 

's ®st9 *$®3 am Wt®, 'st?'! fa?fafa® ®tfai®l 

*it3i :— 


1 

c*t?fa 31 
stfcfciw?- 

1P6 Wf 1 

«®-Ht3 ’ 

, 

3133-' 
St^tS 31 
t«91 
*f»13 1 

Wl 

0 

31t3f3» 

Wi i 

c*W8- 
CTt^ l 

Wi 

«v 

%V«* 

>•8 


vv 

VC 

5f 1® 

vs 

we 

** 

V8** 

V# 



*8V 

«8> ! 

vsa 

. 

nt 

V8 


33 


*>8’** 

V* 

i 

^0*0 

• 

VI 

ftr 

«It^ 

*•• 

O'C 

•* 


Vo 



Rttn '"It’i’Fl mttJ?tC3^-3[&® *!t3 ^*ftc<3 *tf33t‘l ®f<|® 

<*!tt® ; II V2) « Ht'vW i®®3l >11 Hr «w? 3*fa® Ht^SfttSi^fS® 

*WK »*ttc«p Hi I <?tt»l *f®»!3 <jj&®3 «ft®, f®3i «l^ fa® 3H$t®1 

•ifam* *$c® f3»i? $? i 

3331 31c® ®t33l Sjft, 3*5l SI'ff'® «)1«I53I 121$$ ®f33l <tff® | 
Stt® ifljl 3 s ?! «K*W1 ®fa®®3 ?(*it5J } *3t3 ®t3l 4$ C3 

*ft$3»£|3 3C3T C<®Rtt33 C®t3^fa C^*! 53, 3tC® ^ 3*^3 3HJ 

Cm**l 53 Hi I ®f3t® 3$t»l 33fftC® HtfaBl ®t»l 

#33*. $3t3 itf3® ®W *rf33tC*l *13^(R1®1 43t 

l&ttlf3^ <afa$ v 31331 3«f *jf33tW ^( Yeast ) H1H® §3W6® *Wt<’ 
fa fat 5 ® ®3l 33 I ^C3t*f ®f33l 33313 ®t*l^t ^33 ®tCH 3tfaw C*®- 
m3 HtlJ *ffSR-f3F3l ®*tf^® 3^31 ®H*fa^ *11R 33 I 

««if3K*l ®fa§t ^® 3*31 Stfc 43 §3t3 ®®J$3 <fatelt®3 St3 
t m^S> 33 | *113 ®t»lSl ^*tt53 f®®3 3lf3Bl gWtl 3«J 3fal>® 3^C*1 


(tffatatSF I •' 8 ^ 

^fta 5*t® »W® *t^fa^ 4f>T5^Jtn fttf® fill 
Itl j <3^*1 ®t»lSl 9H®Ca ifli® vs *1^51 | 

9 taii ci *stSr m^ti ®fi, ®t*tc® *tcai cit®rt (^fa) 9 ft* *ifaatM 

$«ft*tll f^fat« «ifC* I aitl 5^C® «®<5 *$«1 9tC* I §51 

atatfal <lt® tf®® ®flltl 93 W5® 51 | tt^tsfl ®tltl 1WJ 
“®t^t%* <®f*i* *tfiatrt <Htt* I 

«*-*t«a *am fta»tt i 

> i cw-ati 9<55j* ®ca sra *fiw %s«i aw: m 9t|«fspu (Iodine) artn«i 

ctt*t *fow artu jftm* at at *w ; §st*t «twtt *fat* A a>tt< srtit x<fta *$at 

it« i 

q I Cssrfi^J:^^ ( Cellulose )—®f®f£ attail «PWHJ f3? 
f3 C*tl ( Cell) tfll a1$® I C*tl®fal Itfltll 9tWI 9t*f*tf® 

*|5a 4 ?? ®arc«fi cafa'Bwt®, ata* *i*ft< ®fa* *ifiraft«i artf^ *c* j 

*t&att3jil -tftta §*ttata caf*isc*it®j $»it <aa? sfB? ®tac9? 

*11® ®t»t| fat»9 ClfaSwt®, llli *|$® I *1lfo Hitt Clfa^OTtt®! 
aft® 93t3 ®f®*ti *urtsf fafei® «tit® i 

c*!f»itw® v , ®*. ^H-ati 4?fe <$ 3 *! nc* an 51 =al t tsl 

a*{fo$fi^ <4fara ga <4K & sttit«fi »if*® ®»i-fafa|® 

SWISS CSStjB^ « 51 I 

CTfiifcMlwn Jin? 1 ® §3 *p^faf utfa^ « atlfB^ <$fj|^ 
s*KS fltaj® ®f??i ( Gun cotton ) an* ^*5| awat®, 

( Explosive ) aatsf «®S 5lll 1ft* i «1®® 

*fnti ®3 93 CTfttoitnn *ifiac3 $«ii w® «i ®fa a??®* 

lit® tp[ 3 ^ %m *f*iil iti f*$ c*ta? 5 cn. nnt® aits *tc*i 

<at natcflf® sun c^t&a fcafts ?i i • <a| 93 $51 *a« wi 
am«ri *tfiat3 ws® itil «ttc* 1 ^n-at? 9 ^«rai afi® 
fafasi® *f$OT *t9tf«i^ (Collodion' ata* «£i9«t*t?j ®a»i *t5t< «®® 
511 ^51 itl at"nt>f Mil 9 ® il«1 ®f®9«? ®lla ®tlitt *tfw 



8^ i 

^-fcfasaat? ^laitfaa^ acal *ifaatw aja^s 

s$*ri ate* I 

*fs(asfoa* *lft« **(« fafas|$ *&« c*jf^*W® (Celluloid) ata* 
aa^la (Plastic) carsa'f $asst*ta 9 Wtf «t«« ?a 1 atata 

, «WW to aaa ?a <na? <5<ta to atal totas atatfaa gai 
<sfa$ *« attw *itw 1 %a toa <<? ff^®i a?aj a>fta<5 «it$ a* 1 

caf»&*rc;n® *tus catf^ta ( Catheter ) vst^^s a$ am f|^ oiffr 

*st® *wttf ft fas ato <ttcas 1 

*3^ <6* abates ca jrffc *N«t faw wfafcwtw atro atd« 1 
jfiBt aisN «rat# asftraas m* S’ltata cafa^csit^ 1 ashlar etars 
^ftrs to*t *ftnm it*i ai *atto *i?, aft, fas as erffo cafa^wfa- 

afc® <nrt< *ift?« asfaai etaaas: asfto cateta gtac«ft afts f^tlca 
aa 1 *tta & <t*t«ftar as atstw ^saafca fto araa «it^tca 

^al ** I av9W alfe; (Bleaching powder) ftat «3a< 

apast «ifto *tfaat«i a»wa aft$ fafefa *f«t amt ««1 *a 1 
atliftfa® 5 I &1 catattaa (Roller) aw faat $ ami a'® 

«tfwtf»ra ^fat*r to <afa$ « «f ?a «w <stota asfte? guts stai 

Mttar I 

b* I (Gum)-~^tatwa caca ata?fl «tt* to<® awfc 

afaatft tomtit <*tt3 wii am 1 afto, fa^at <a^f* 

* 

<5j9Rj ^ to 5 ®'® <nas< 2 t<?ta <aga afaatw at««1 

afti ^tf^aii waa apwtwt ataatsttsfa *a*?i*Ta sfaai 
atca*; y* atcs ca ifa-*iifci <*tt# sto aft, sfti oqw s N ataat* 
ajtil , sc < W '9$ «'sjw^ftra 1 ^ <i!Hra^ (Gum Arabic) 

* atta atal ate as 1 ^aVtc< ^at aatita a^tt^a ^1 aca^ 
afaatca aia^^s aa 1 f%ft, taa^, csi^atfa a"sas^f«i 
aw ajtiT*i aat< atlas 1 alsaifa n't c^f»ic®t b *rit»i 

’iat< alat Swwfc* ittra a^n m; ^ ca^ ^ aifa 



05*^1 . 8 V®, 

33 i vflW’t (Mucilege) | 

, aa*t fi3i*M i 

•>n i ‘sfws at^ci s^Ht? C3W *fsc®i «<33< *t'»t< <*«* o i 
\3 I <fc?3 2fft3M CT®. ^facScSa (Lead acetate) art31 ftfatf® wfitist C1<33< 
♦ffltf 33 t 

£j | ( Dextrine )—^$tt* tfff t 

M«°c st*Mfar(3 &s4 *?c®i *t«rt< 33 i 

( Malt extract) fafsfa 33-*l#2t3 

4t *nt< 33 I ^3i ®K»] i\m% Wto 13 ft* 

33 33 m I 3t3W3 ^t-l^ll 

*3 I 



mi *tfihwr i 

-CO- 

a*tt « ta*I ( Fats and Oils ) 

• O <^S<FT |—bW, ^®, tm <2|f f® 

•ifnf ««t cafta «r«<® i utfwt?i *c<ii *w«f«i sitea « 
§f«*s1 <*rr^f*rc«or nfla >imi ca sW «fTt^, «iw c*t1, 
<2H?fos *$t® C* ^T^Sf tfttst ?«5t W, ®t*tat «{fag 

ta»i al Bfafas^a ta®i« <a| ^-sf® i mat®*!®: 

vi\ (Fat) vit at* \ atm, *ifwi, f®«i <*n?fai "f® itw 
c=s ta»i *«, ®t?i §f®ss ta«i-02t% ‘ ^’f® i >s®#® 

*1-K* 3^t® C«lt*l *Vs *$t® catw* fta « 

^6$ »HJt< ’IT'Sal ’Jtf, ®t*T'S a*11 fttH I 

ta«l « V(l <Ta*»tCaS *)«! §*ftffH WS fac-H 

(2tc®«f 31$ I *U^ « v (Organic) art*C*t fw 

*$WB, a*H 'S tat«r« *iW Sta* 

«JR?F I ttgfsttc® *»n-*rt* (Fatty acid) i <3*6 

«fawl®^ m* *mt<fa Sia<* f«iitnE f aft® vn-snw* 
spvwfa* fa*ra stal bM, ■g®, ta 5 ! (Jt'ff 1 ® isj^t? 

w\ «ta»i < 21 ®® ?$3i «itc® i g® a*n-arfa * «ntw, ®®«j 

( Stearic ), *ltfaf5f ( Palmitic ) <rw ®f*l^ ( Oleic ) 
f®3§t a*u*ajta®3 «im i Bfm awj fraffa^ aifa^ 

( Stearic acid ), Jtffst* 5 ! taw lafa^ ( Palmitic acid ) 

a«at f®9i 'Q ( Olive ) taw 'sf’pqj iflt»l® s ( Oleic acid ) 

ftfwfawa »ifta fafa® atal ®af®f® *w i ^mi aatapw 

( Stearin), ’ItfatH ( Palmitin ) « ( Oleine ) HtW 

Htfacat®! taw *itfafS^ aj^t® ®ifa^ ut^ 



I ,8*4 

• * 

(Laurie acid ) ataaf ®a? aal-atfa® «tfa?F afwtM ate* I 
«S*$J® «if«(^ *t$a 5*1 a^ca ®fa?1 at? s*1 -, f*$ UhtfiR a?* 
sta-atst? *m atfafH atats %©a a^cat *rf*i?t at? I ca 

Ssca v[*\m afiiatn ^fn ate*, ast*i »not *w at; atfocya 

tew 'sfa^ *? at«t? ?fa?t frfl s it'3*l ale®! •Mfafl" 

at? i «w?iit* ataca? acaj ca *» 4® st®t? aat-Bta® ®tc®, 
Stef? acaJ •«*&!? at 3 * fa^fitf?^ ( Butyric acid ) | 

a^^fa ^fias-fcsa ati at**tc*f % aa « ®* ’?^*1 at?, 
^aa^fa c*ma a? 5*1 1 afaai al fofa? tea aaa «!*&? <aat 

faa tea, a*a tea fait? caflto 'aste i aPRi tea atasta 

% 

atFi?l aa 's w 5? afa?i ?« fa at? «a aeafc afaatca aja^s 
?^?i ate ? 1 1 #t6i aftal tea fSttn atea <St tea at?, at**^ %? 
at® a? i ^fc® "*tt¥i - tea ®c? i 

'atatw? wt ilatatot?* rtfewtai« a®?i atatfaa ®a 
« fta acal *tf?atca tea <st« ? ®?» *&n <atc® i asst? tea 
atf?c®a tern* a® afa?i at? * <*>$ aa® tea ®a® afaal acal 
aftatw ?<?$? afte fafats ®fa?t ^«c® ^[a^ s fa®« ®?1 *? i 
®ta?l aeate? ca faatit cataatfa aiaat? ®f??l «ttf®, stfl fcatf?^ 
?t?i faFte i ®f«i*i®?i <aat cnctffaaa. atc« ^aa? •m?tfiF^ 
(Paraffin) ata® ®*t? <a®at®t? ?t***t?i<faatil cataatfo 
tfivs ?^?i ate® i 

® ! $®®fa tea ®$pg *«?a—caaa tea tea > ®<t? *«*- 
ajfa '*$3® ai?-caaa c?M ^a i ataa, ?«, aaa ^a, bF 6 
ist^fas aata «*iat%a? ^tata* at® i ca®*at? afs? ate®? wt? 
^?t?i atitf?® ^®ta « aa taaia^.^c? i 

i—at«a « ^fiw im ?jit® ^fa? aai ?$c« 
ca 4®at®t? tea sits a«?t at?, ®t?tc® ^Fs®l at afaa ^a 

€8 



{ 





(Petroleum) ^K5 i tvi ^THWt^ fe«?t55*i ^*11 ^5t* 

«ttt* s»i, $5i f»% 

Prod i cratfri tow* fw 5f*ns i^vtci 

( eiai'ow *J&1 c«H ) i 

ssTt^t 55 ? ( Soap )—91T3J 51 53tfo *f55t5 fafas >irTR 

4¥§1 ffrft tf5J I ■« ^^1 5^$ 5t5t*l «t¥5 5$5l 

«uw i fos»i 51 vim *ifw •rtti, 51 Pitot* 3ft 51 ftfat* 
¥fini f&itw *ifrt"t % 51 c*m ’wi-arffw* »rfw fafa^ 5t5i qtttc* 
55; own «Sr aftw fafaK *tfwti wwi ctw ^Fftw 
>itftPni 5tn §»ki ’®tr*mi fcifc i §5tc* w ws <?tw wPm 
w ¥fwi »itwt *it5« «*W5 \ii\ «ttc* i 

C*it$1 CT 5t5t5 >3*85 $9, 3t5tC¥ ( Hard soap ) 

'a <T5H 5tc*5 CT «W« 55, <$t5tC¥ C*l5»l 515^ ( Soft 

soap ) W 1 ^tt5 5tfa5t5 *155 5*H «t*W5 «ITi:¥, 

V5^ $5fCS sffi I55jff«f fafe® ¥f*5l MtC5 5tf«5t5 »lt5t5 

5?5i «nt¥ i ef^ ?[«i« 5f«wi $5t f|w *h^t*t «*w® 5t5i 

5tC¥, fal *!$51, fa«l, $ilWft5, •ttfac^F*! «t^f« £$*l 5$re« §35 

wn *31 5t*c§ mw i jffttw* m ^®tf*mi §tk®i *itas 5w « 

* 1 *n«f «Rfti «1C¥, Wnfl^StfW 3H 5^5! «ttC¥ I 

51*1*1 ¥¥ ¥fa5i <313 5 avi 5t5 ( 8 »* * 3^1 w¥) i 

£®»i-fa3 ^tsf Jitcait 5Tatsi *i?ww *tf5$s 55i ¥tsiifwta w 
"a *artft «at ¥T5ti iiratcw 5t5l c«ft® 5$w *tfs$ s 5tai 5t5 i 
%4 %-&. ??5tcg C5 ¥»wtcst >It^l=5 ¥f*IW WQ C*Ri 55 ql I 
C¥t^<¥ts» *C*I *lf5t»l >5 f >15t5tcait *lf5*I1W C?«1 f5 J %9 «5st5 
®K*l ’(famt 4 ! »lt5t5l 511 ^f»rt»l C¥511 55 511 I C5 «ft»I 

»It5t51 5f*lt5| %g C5*«11 55, «l 5 lC¥ C¥t5»l 5l f^1 ¥»I (Soft water) 
¥Cf «H5t C5 5W 5f*|C*1 ^5t¥ C¥*11 55 ^1, ^t51C¥ 51 ¥^1 

m (Hard water) ¥C5 1 





8 ^ 

irwt* *ifN* a *,w\rw <**£1 m* wi ^31 ^i 

*ft* Jlt3f3 &*tCTtS& ; <4531 (4*«R *tfot5 3 fasten f.q 

*« c*fi q® m] *tw, ct wcl «itqtora qjq?ts &$ ^f^5itc«i gfa 
«^w «ttfatq“ i 





— 

c^fajR <\ C"^ i 

C9f^ ^5<s,*tst <4fafa^ *F?f« 'sigtg 

<2tc9t??^9 *n?tt<9 fa99 Scm ^91 fst^tc^ ( 

CM ) t ffil & cst^tf^ 5 *(T9 9^9 <2tC9t«f^l9 ^«ftc<3 fa99 


C9tgt^ (Benzoic Acid, C 7 H G 0 2 ) 

’KC’rcal^ (Gum Benzoin) 9&C <t> <3$ 

£lt3 f S3! 9t9 I ^®ts? 9^*19 mrs $91 9>C9 I 

dr-iqjvgte C'sft-^ss <sm nqy '« *;»19H3 Jjai <lf5W ss^mi 

«ttc^ i 

.^gF© 5 ^^^ >sr«rt^t—*t*r 2ic9t«t •*& 

art 3 ** csim? s^9l c*5«i< ^ ^sr *it«ta «t9 *n^t3 ^tc* 5?«it& 

i 

4 

.'S sp^i— t?l *1^ mvfaw ®t9 faz^-s** i <n$ 
(St9* WA *lt*lt® 59^9 f*l ^9t9 WSft 3M 9f9 I 

C9W9 >lf?« faf«l® 9$£5j C9tajtt^ (Benzoate) *19«1 «l^5 99 j 

(2tt9 <9*1*1 C9tgTC9$ SfC*l 39% I C9C3?t$^ «PlW % « Clt!®!^ 

C9lt«tW^ %9tt< 9J93S 99 I 

C9C9t$* <9059 ft9l»H (Tests) | 

4 

4Wtfa99. C9C»tClc59 3(91 5t9f $9t« 99 I 

i > refill C9t9t$CSS *M »Kl9tC’t 9t<rt9)9t<9 <<9* C9M?tt9$ 9t9* «U1 
«t«9 99 ! 



*t^f*F* s£\fa\ 1 

* i «c»tO Saw *faw S*t 55** Pin fast? *f«1 «?fat 3 
sjtcv jw S$tf »ra« wtX Sfpi n* i 


*t#H* tafa^ (Carbolic Acid, Phenol, C c H 6 OH) 

> I O Ufa* »lt<ltvl«: nfynlnil ( Coal tar ) cetltOl an 
Oil «mn I *lt$CT nwl C6tlOt*l c*t*t ^lt*|, tiWtfOl '• 

>1 fns nfopFtm fatf® Oil nttt* 1 af^OTl CSTlOc* f*T'E»T 

(Middle oil) srf*W Cl tesit«» <31# *«H n«,'3t?tH 1C1T 

«sf5|«. I Ow *ifta cnl^l fafa(« *fic*i <*PP S 

CT1®1 (Carbolate of soda) ta*W « i Cltst!*, artl«l *J«I^ 

*f«i tat* ifO ntcst-ortf** nfta. ^'ms* 

^«|f *1811 $1 i 

». I CTtfWl WlfilpCTcfe C*It«l « ig*l C1W nfart taw 

•stow *rac*i nfto,.*[«w On *HWte* fofo ** i 

■ « ep^ i—arPrt« ct»o « ^fs^t* 

#1* WWjftftl, tat* «rt nt>l*1**t* ’iCli* 9t* I Ol HWW 
c*t*rtta4' itu *w ; ftctro: c*toaw tfta *w< Of* jjft* 
fafta nrfatO ittf* <0*w *if**ta % tafta n t ?*i 
nc*Wt iwi nftv gi% «w ^*1, tali * ca^fflfw >i*gO 
On m i tai taO *ira-f*wt*n « sfa-iw* } nrfiftaffl* 
tai w *ifntw nw Oil *tc* i ift«* c?w ^Ict'hiWw 
nwt n?R[« si nn 6^ *i^fs« On *t«i wt *tc? i tsi <a^5t fotv 
uttf i ntroit *iw«i raft's <0 fa w nw *i*n On «ttc* i 
aw^w tut fa *iw *fai wta One? i tat $tin cm 
*I*M *w* ttai aci ?tw v«it o, c»it cO ?r c^^*T *e 

Oil iti i 

O art?’? nfO *if?*itc*i ^5f ?fta Ww 

Ow artw n i >i«icnt-^t^f»i^ 



* .jMtffHjan 

<*1^ TOfc<5^1 *t^MCI>$ TO$ fifa^ *^C«1 
(Sulpho-carbolate) stel^ *W alts $11 C’HfctfsHR. * C*Tffe5^ 
Jte^1--3t#»vg *t^f»l'f /faffs* tpsitfa* arcatiTO 

ftfas TOt 1 ® W •, ftff x gte 4 ! TO? aftTOTO ftfat 

UW *t*1 TO* I 

*te6f*tef <*faffs* tot COOH %* ca^l sfa, sss® tftcv 
'siat® TOftft^ afara* **1 to si, sc*( tatsr gtet** sts 

ifat'S CTO* TOt faf»lS ?^C«I TO* 9|*«| tg|*IS *r£* ' 

<flf»KiS* (Tests) | 

TTteTO’f isfaffsa Brar-ftfarsartel *teV*te ara *f£tei ** i 

s l crpflt^ srfa® fafaqs ajfte «tt91 | ?t$CJ1* 

cytfw wto ^ M *$ ?? PR <sfal5? tflfro# Jitwto *i n si 

' ' ' > 

(*ntftPifa* •afara* *tf^s mm) i 

. t I catf^TCS^ art’ll Steatite £ it-CStWt-fiRte <Tri-bioino-plionol) 

star? ®tettf ?? t 

a 

« i aFteafa 1 * '«rsc$* irtecq Jicstfsrai cate *teai shmj ?tl<tetcjtetli> 
estate artel stTO TOstw cate <5*1 stes< atei *t *. *tca c*te 
ate 5 ? cate *f«*i <tetf?*a< $«te9 aa 1 


fafap^ <$f*l$ N ( Picric Aeid, C 6 H ; .N 3 O r , ) 

m fare 9 Jjf?S at«tes: *»<sf <*fas.. fafais 

ftpS9| sfafa^fa^ aits ?* i TO ^TOs /ifa®^ cTOt 

tf*c*t »fwrt< faf"^ ««fire, TOt* *t*tc* <J«t^ *«i $ 9 \ tct 
3j9% j cstesl * *M^ *s Tift'S *fa*t* w® »**< *fs*te C*ttel-^«I 
*l<rfa alt* **TOf <a$ TO* atTOs: TOt® R I $?1 fu-fas 

49i^:s^, ^%«si-^ ! te?f?[ afffs tfaTO *iTO*f* *if*ets*i fafof 

<*fac®* TO1 TOsifas ars fafarot* to^s w i 
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fejtfr? ^f5rs v i 

* 

* 

( Salicylic Acid, C 7 H 8 0 3 ) 

Winter green ), at35„( Sweet birch ) 

»H»I foffj ^tfafafalf <3^® i Ut’SFC*! 4)fat®a 

*if^5 mf»i^ w»\ ^finri '4>t arrtv «ap *fftisnw 

?$1 *rm *ifa5 *t*f^ ^fa® * 

snpj.'Bifa* ^-6t*f 4*%® * fat 91 3ffalfaC9|^ ^cntfe9*l «l5f^ 

*H«I ^*f5J ^ ; StltStOFtfa^ «flf*l®, *KMTC*f *1^ ^ifafafa^ 
<nfa$t* <J«I^ **1 ^ts I 

'S ef’stf I—3hfafafa^ Ciffat^ CW< « «|W- 
fafate, ^fasto .««^«ijf i h\ «?t*i < ifa*nt < i 

b*% fa§ «fsi, 5*1« #*ra 53 5.^1 *ti i t*l 

^63hfaat** Wtfl ?C®H Vf «13JI| ’’ffaW ^Tfat- 

fafa-F ^fatsa *ifa® fsifst^ *tf«i fa-*$ m =?i i aft* 

CaW afas fafos 5 Ml Stfsifat^ ilfaT »n®l ^C?f i 9tfafa r *lf 
ififa^'S ^*fa ^tfaifac^ daifc< aia^'s ?? i 

^fa^^lfa^ ^I5t*f Wtt?f ^faS.'S 

wor fofal sMl ?t« i 

ajffafafa 5 ? -sfacBa *<**t faaw ( Test;'.) i 

wtfsafa, ^tf«ifac*ci>* arta*! »isWta a® 35 I® sa i 

s i wfa'f c®tatlcB3 atacia *ifs® Ml fafai® a|w ®tai 
aHi aia t ■tfaf^ afa®, *uwtrt 4^ al *ii Mai ata i 
< i catfawa srm*ta afa® cvsM *tffH «n:t ?s i 
* t ca <*H ®tf»ifiK9ic?5 *fs® ®j» ^faSfaat ®fo® „« fafa^ -aw*. caW 
*faai ®®t»i atcato *faw M*5ta «fa t®wa «i« fatf® aa i 


infai5 v ( Tannic Acid, C 14 H l0 O a ) 
«ut ata^l «r$fi8 



i 

*t*rtc<« m m ili nUft to i 

111 jrft^ra, ^rci< i « utitira witi ; In wn i 

Ijtfa^ 'frwctf it* « *t*i*ftv tftCTtiira ftft* w** n i 

fcjtfri; ^«t ( Tests )| 

fytPd. 4fare* at*i *tfws vm 5* i 
» i $Ttftv. afircss srfacm dtitl®, fafara ltd 

fcjtCT^ qi. 4t«1. ( Tannate of Iron ) *l<f:5 |S I 4| *tft< Iwfsft *t*fl«IC*t 
IJIV8 **«1 ltd I 

* I fsftlftpra ( Gelatine ) artl*l HCItPt CW4< Wtf WS* |5 ( Ijtft*. 
dfapS* *tfa<5 am) I 

.T . 

‘slJtfaf 4ft® s ( Gallic Acid, C 7 H 0 O B ) 

<al $fti* Irtft* 4fac®g ift* fifat* il?i «i*f* *iti 
*dft <iwi *iftf% *ci, In «jptf| iffo ilitci' 111 *gi , T, 
itH-fifti, *titiw ifits * m* i 

4jtfa*. ^l*t fsffl’tl ( Tosts ) i 

*IJlf®d x 4f*m 3fHl 1#Ml 3» |S I 
51 dfd c*t*tl*. JitCTtci 4W**fi< *IW1< «w:i ?51 

* i" ftrdfta* art’ll nulrt cit* ^i< «ii:i n ^1 (4fac<s* ifri 

am) i 


•ItlwMltfVf 4ft* x ( Pyrogallic Acid, C n H 0 NO 3 ) 

•Ijtft* 4ft®. §*1*1 iKiitct ft r *l llil *ltlwt9titf®l^ 4ft*. H 

* 

«ttl«Hflt*i*l. ( Pyrogallol ) * 4ft®^ *tltc* •ffal* *« l 

•UlciMltf*!* 4ft*.«f*IC® Stl Itll-ftftl « *C®! 

\\* *wwl an% i artier *ift« ftfat® ilw In iti 

lit® C«tn«l *fa?1 **lH Itw ICII ltl«t*lJtf*l* 4ft® % 
*$taitf*rc* i**i i 



1 •' 8^ 

’tt$C3tlFtf*l* % ( Tests ) | 

*tt$mttitf*i* 4facsi arm ifM* *re ’(ft'® « i 

S I 3TtVt C*fo* x ISFtift®, WltW <st? a l *CJ, 1*IW&I 

*f?3 5?t»w< iOn\ *lt* I 


§ \fc>\ (Oil of Turpentine )—( Cont- 

ferese ) «ft€'|g ( Pine ) *it8* fo*l <21^® 

Itt* I 

>!S*i I* <1**l*t* {*tfjt*l <£tt?S <«Il 111 ; 
fi ntn iwj stfasl cBtut^w '£®*i fttf® « *n\ *itar 

1HJ* ( Rosin or Resin ) <siiHfe lit* I fas* fctf 5 !*? £®*I 

Wl, 1*5 * *W<; «ttlt1CT ifai 

fow « I t$1 «f*| *E*t*1 *1^1 fc5C»l* *lf$® fafa® 
3«, ®ic*i 5^* *»w j ^at-»it* « ^ic* In nt^tsr ifntci a^%i » 
, «Wt?® *tkai Site tSl Itf itt® ^fWFl Citll *KS W r* «$*1 
It* ; «A^ ^ef ?*1 3CW* *tte ^^3 $1 | 

■« «IHlPH fafa® Itll •Ifirttw TO® 

W I «lfr* irati CW *te "Ufa fai *1*1 at*M '*ttl 1 * 
=?F*^% ( Camphor)— stfufa ( Laaracae ) aft®!* 

*i# cewt *te 4? «w< «p*tt*tci fa<® w ew *$v\ 
*t*ti itw *« i sta c»f-f <w citfta « =atel %*t 3* 

Wi *lf%sitc«i *cti i 'sifa^tvi **(* i>fa w*t *^:® 5&1 «rtw i 

**£a cite ci®H itei-tel a «raf®*E5; StHc* *w*r g< *n 

it* *ii i fct to *t«cttf i ^ Jitit® wn w m f** 

*H-»lt», « CSFtOtW I *11^ ( RubinPs 

camphor) sill* ci WHt C^tcl ^1^5'S w, ^5t?l *^c* 
K?t-*ll« *fl11 ^11 Itc^ l 
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'tow* fafa* w -, ^ifwtw tffni tow* 5JW! 

**J* «ftt* i 'Sjt'sj^Ftc^ *?* *ll?i ^Ffiwt «ltf% «« 

«Wt "fulfil *itcar vm *c*i* *wti *fwl «ftf* i ¥«(* 

nwt*¥ fta « ^ SffV *t*t<; W«1 *1 *W*|.*lttW* 

ft 

*lfc<8 *W *|CT ^*1*1* ^*t* Wt^l I *»$* *T3l 3WI ^ 

5il ^ i *t*l* w ^f*CT ■rite* fa wi «r*H *it* i 



w rfum* 1 


(Vegetable alkaloids) 

ca *hf®i 'Saatctf aa, etta at«U 

ua^g) <5t$tfa* awtsf (Active principle) fa^at* atC* I 

^fe3sr*Wtf *W*\ Ca «1 flaFfl a*ES, TOt^ St*t* 

^ 13*1 1 

ffR CTta ^*1, at W\, Y1| **l al *IH W1 ^ 

m 

aattf «tfaaF afaatta ^af>*fa s *|5F»i *K»t atret 
aiwfaaf *tfaatca «lt$ a^ai ata i 

^at-tWi aattf atatafaar stfopit atal ^a^ a^al 'dawcn 
an*® *a i ^ar*f aiaatta 4t*at« 

*ifa'5T«* ^ai ata j ^®at? 'fcaa^fa ^aafasta an*® a^ats a^a 
aa <«at ^aa caaca catta« facaa c*ta *fc cat a aa at i 

^fiscaa ^-2t-fl<fj aat<«fa atata*t«; ui^itata® (Alkaloid)^«at 
jrwtat^® (Glucoside) ataa* ^ cattle® fas* 5 a^ai atca *1 M[- 
ant*M*.«fa 'Sttat ^ ■»Pta'5)f^ra i ?i'a** ! ia Mi cataa *ta f®s f®« 
gtacaa afst® fa fa® a^sl fafes aa«i *t*® a^a i <^Jtfa (Alkali) 
*<r ipta a^t® m^aFJt*ica^ "tcara ^aate afast ^atfac’ta ata' 
“^flfta* >2ta's a$»! i 

*fa*tp*r «fw$Wca atfcgtwfy atfcttwr^- 

faafata ate* i 

®tatca>* fc*w* fac*tlfc( (Nicotine) «*fr a'fsaa ^aattaa 

aw aitaiw^ atw at j ^ 

>►•1 $tcar at^fata ataar ^ aataa-^afa^ 'afefa *&® ^ata 



1 

‘«tafa few* *c?ri w d»*ifit«iw«. W* 

Wtctfa fe*T srt i 

'siffaaFtwa asajaf*'® *tca^ agfsafl (Nux vomica) ales 
fcaff*^ (Strychnine) '« (Brucine), fawtal ^C^iJ a^»i atre 
3$fta[ (Quinine) « facatfiR (Cinchonine), 4*t apn»f: aqaata* 
fefW-*Wlf *1^3 a$ *K«tJ^ <£]5(*Jt9|M® 'BJtfaf 3 I fefs«§i- 
*1*ttf few* ^pfa^ta m atatfaa atatafaa* ’Stfiipal 

^aaf* 5 ® *t*l ate* i atataW ca stfapatare $stfaac* ^aaj **t ata, 

Itff^ ^C*J JKt’ft’f af*t^5 a|8] I 

fefiw-*wi< <s^ **s; ^ atfaai fetclfa^ ai v*if^ ^fjjtvsa 
■^a-stata* af* 5 ® tafais *a$: ft faro alre *a ; fefi^-fafos 
^vtncwsjirwft fetcfefe ai <sfacfefe ata* siaa‘ < 3^3 *§*i ftfa® 
5tac«i ^afgffe a>ta i 4$ 5tan «$wtfaa1 ai a^wt? cats) 
cata *fac*i few*<sf*i ^a: 1 ? *$*t *tt^ ; *tta <4»i*rt®iws* c'sc* 
fe$tre c*tcata% ca^fet^ ai <«faf*iae < 2 t?fe «k«i aafsis 

atatfaa «a*i aatetf* acai cata <n*fel cata *fa*i *f*c*i 

*wt< awtwi 5 a atai at* i <*& aaF*i <«*»! rwttf ^c®ia 
*tf*« fafar® aa s»t afasi fenfastc*! ai fast mm*\ «iaff fe 

*wt i* fe*tc* *35^ *fa*t *\ln\ <sa *f*csi 

«ia^ts « 2 tW *«*t at* i 

«r§f% fee** (Volatile) few* «fac* cBfat^ *f**t ^ 

aa i 

feW*«fa «iwv aaca atatfaa fefoasr ae< afajs <ttc* afa*l 
uifat^ ** c*it$* 5 ta«i «*t«a-W* atstcai *tfa$« f fiwi ®i^t«aa i 
<*!t* ?w*\ fef®ssf-fe*t’ra$ « catea< <«** *rc*i <stt* 
* 13 *% i as^ar^f*! few* ^«r*. ototapf', ca^a( at <«faf»i^ 
ej^aca ®a% fas^ aa f? i'«f 8 it ?*tt^ a?£«r 5a ?tii at* i 

^^apsaf^i Iwta atai-faf^ -, w«I»! ^<t^ta *i «a»t t atfa^ni 

i 
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i 

ftwiH C*t3% $*l«Ffa«fa to* fatv I 

OTtca* 3 (*4 ( Meyer's reagent), c^tt^ CStSt^, flfatf 
<4fX, tof^to «l* C’tt&tfw** 3t*«i, 

^f«*W ’ifast* 5 ? (Reagent) 3t*t1 

faf®* wt*rt *1 ■aw? ^«i *tc'? i 
'S&w.'t fc*Wtf *T^C*n?T W f*to W I 

^ C* Jt WPllfas* ( Glucoside ) vil fostUS, $tStfa*ra 

*t«ij wivefai foi-Hta'ts i JU*t»itl<s <«f*w w-ftfeiv 

*s 

*l>(fip ! sfirt A\ >4^5 CTN *f**1 ?Sf$C»l Jt C^tW (Glucose) 

*1 C3*t-^ttt[ (Grape-sugar) ^t*fa *$ • *fc i $$tt« wpR« Bfal 
«1M ^f^l &5St ^rfat»1 fa§St*t W$ ?* I 

I 

SftJt C*U *WK f¥ *1, st$1 w ! fisfofeitfH 

stf^if^ to ftfes JU*tntl®j 

«i»*l fcflre-fcWaifaunt WJ ( Conine ) « fat^tX 

(Nicotine) JT^sHifa » 

C<Hst*Tt^=^ ( Conine, C 8 H lB N )—«^fPf (Hemlock) 
^f«W* <«'t *tTf<f att3 ^Kl *t* i ^ ■>fH- 

«tf%-faii^1-^Ss 53«| *Mtsf« '8*1*'* faqftf I 5ft^C^37 »ife$ to 

c^w r®w r®* *i^i «** i 

f^C^tf^=l( Nicotine » [C 5 H 7 ] 9 N 2 )-^ sstttC** ^5t* 
ftfj Wtf; *lt«t* * ^C« \y «t*f fawqft «ltt^ I 

'Sfatt’H *tt®1 C5faTt*1 $$1 SP8$ «ltC^ 1 

f*9$ fc«WHS* ^*| *fff< ; fajfifl? «ttfoW ^1 

*t*i i m, ^1« ^«tc* arc^« » • 'em fariv . 
’Wtfj **f*l *ita &W1 ffc»l ^tlf, \9k'\, * 

Tm\ «tti w \ 

^IIR, W, j&t, %% ar?f^ m a«^tW m 
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nns TO s?tfo gjggtg ^fasi ntc* i egcTfsi «itg»tt^ $tg v* 

nwr® gi cm*, , «ref sitastfl $si nlfefl fo<55?* faFsi smn g'Hui 
Wltf $S *«, <S»9 *tfS3TO *H SSfcfl^ cn^W attf% ^ ?^Sl v(tC^F ; 
fa® «ifgv TO* eng* g*f<it»i ggg, ficstgfa « «tggt<r gg i 

^NtfTO (Ml* t CS 5* ^tS 'Sttfa nt^StS «N1 (2|5fil« «lltf , 

' ggfa*W*t*I ®tSl vst^tc^^ ^ WII gWJ fgtsfa gtsl 

^tfac»l §$tS ^'9 e l *W¥tWl ^ftfS W I 

"STf^s^ (Morphine, C, 7 H, 0 N0 3 )~ : |?t| S}gfa 

^fassr-^WS I <4® ag>tS ^ip-fitfjtg ; C*lte CGfa ( Poppy 

capsule ) *TtpF^t* ■sttai %\z* ffefwl ftPl TO *1* eg 

<s& sm* r^Itl ?9, <5t*1 w grfggl «rtC^F I 

stssgg, §X nton, « fw «m *ifiwirt 

?ws 5tg ntr* i statin cg?ts « gfag sfwn fsss ®%?g 
BftSI I «|^C5FWS S!S»l1 ^'fcgcfo I 

sstyftS'S 9ts 4 W*l 'slflWCJTS gmtS gwl StBfas } CStVtS^I 

«lftWST CTO ^fsC® ^fa® m3 I mg® 3C»1 
<®fTOgS '5T«TS MW* <asin SISStS Wig*® stc^S fTO TO 
ms %\ vzi cnrcgg W. TO stfasl gts < 4 g? mrcncg 
®ifg® nfsgten cgfg® gg cs g§gic® liigrgtts ^'sstts 

'S g'fssl %W <£& m s <SHfTO v6|^ts TO «*P ?g I $ vft 
(». c<st*i) ««fTO st cm* f^sc-t^ ms, <*m e*itc®g $t* 
fgg*i m*> i 

fggt'S' *i«ft< j fse*ig«: f*f®’t ! i^ 

MC*\ *w *ltw M\, <iJ«f® Ists mm <ngr 

fgfggi i *Tt*itfTO wen vfeuFi wm gtsi n^rf 

nfeegs m\ sts s tiw ^tsn eg «ffgc?^ «if% g^-»i'®i nnt^ 
<agt ^gts fggw wwt i fgeng^t 

'BifscgfR ensw ytv. fgc-ig gjni ss ^i. c^g*! gtai e*itn 



W, m 4WM *tTOfl ^fs^ts ftfw 
®wt* *ft¥ cfrf^c'® *it«ii w i 

*%¥* $wft< ft»* *%HfC¥ ; %1 HflSt TOlWSt 

^55 I 

'•rfWFPR wu C5 »T**1 ^ ^tcf, WTO ; 

^pii %n«i 5t f%«i jfrora ftfts i , 

*f«TO "tW5t i* ^ivs 1* 'st’f 45t '5t335$-Sft r 5 5|%TO tr 5 ^® 

>• f^^JSTt^ *1TO I ^-sftf^^ 

tfim Ufa UTm $%t fa*tW$ W,*f^(Meconate of morphine) 
kpi states ^ftroro *ro «i5faf% to i 

*fk\ cl^H 51 ; %1 %®»i m «<c*w ®ft«i 

*tfintci 55% i %m «cjptmtwfi ^1 ^t*it® *ifirctw 55 « 
Pw ^i « 4*^ ifl^wn 55 ?%i 5m i *T5tsli:3Ftfa*£, 

« mfai%j ^faoss fuf®! 5 ® ^t3pC*l «5ttcsfl- 
c$tt3j>, qf*^ « nf¥^ 4f*ic»i^ "ni etw 5* j <4$ ’iw 
*i5«i 5J5^$ 55i 

stf^SjlVs (Codeine) sifter* ^*t*t 5 

%5t£sf 31553 53 l C533<, Ufal-faf"!^ TO- 

<2tfe{3FSl-*i**tS <«5? »lpR «ltW BfW «lpw *tfi|sitt«l 55% I %t« 
«W»t f^t® 5 *tWt< I 

fat^, 4^% *ltC*Wfoj, 4^5^ WPW <*1*1* ^f®*t5 

f53-3*$t3Ft5 I 

3f?W3 ^3!*t f=I?li*11 (Tents)! 

% 

1 I 3f% C¥fn^ fiFt3ftSS3 3«5tt1 3>!3< 3l31 «3,l 
* I 4fa®, « CT5-3tC53 art55 WftWf 3t»Hf *tlttf Wl 55 I 

cVWw® ®t5rt5 nfm« *r%, ®ft-5»prt%,e5t’t *fi« •ni *mtf # 

5t5«li5fV5l ^WC-t *« I 

« I 5f% ®3f 4f5t®5 ®f5« 5§C*I Wtt*I%5 (Orange 

colour) fcVRiR 5W ; *tC5 C5t5t^® 55C5tW 5t51 515 5l 

( zfn&rs »if?<5 «m ?) t 
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■ i 

• I 5ftai nfcs cff45t«t5ttns4 jjw, C5fiwc*l4ttts5 3rt5l 451 srst-faf*!® 
4fa® JUWtl'K n\l? «?r»\5t^a S«,*t5 54 I 
wifotTO? W f*t?n»1«) (Tests) | 

^f?CTO? W5I-fitfat® ®t5l ’tlTtTO 5I« ?4 I 

» I TOJ fatWtft* 4fa®. 5t5* « aft4® «ltC5, <st5l 

, C*t4$C®4 ®I4W4 *lf5<5 fsifat 5 ® 5tw «tt? 14F4* 4t51 TO I 

< I ®t4®M-4t=5 wf^TO nfrsfaf^ (Porphyroxyn) aift* 44F«f5t4 '8‘l^tl 
Witt?. t*1 5t^tgtPgtfW 4fTO5 4ft® 4*fa« 5t*1 $sg« 5lt5I £lt8lt%< ft?«l 
TO 1 At *tWI TOCt* wf5CTO4 3tTO 5tttStCStfW? 4fa® faf«P5 wfiffll 
fclt*f «t5t5 WfaWI Tt41 «Mto< 4t51 TO I 

(Strychnine, C 2X H 29 N 9 0 2 )—*W< apPi^ 
Jit®* ^*13 <a^§t fc’lftOH Jlf? 5 ® (Strychnos 

Nux Vomica) w « 3ttto mi 'mfyh ^C3 i ^f5*i1 fm 
«ot5i 315, orfas i*t?H « aw w wrwra ^fvn 

fo'G ! ^f5*lt5 SWCT ff53 §|C»15 'fc|3SPt 314^3 

5$5l <2tt c t^tC-r*l *t*«l 5$3lt5 I ?t*I %\& 5tt3 

*f3F5 5tW $5f3 *lft« §«t *tt^l5 ^ <f*re s fafet® W ; 511^5f 

»«P|(B % >BCTlW ^t? *t»l 4t3 e i *11 fal ^fg* C*?fa fato 

i< fcvra ti 31 i 

« ^f*R tote ®t*ft^; J|t^t5 Wfa 5 ® ftw 

«ipw *r*«i «t^Fti *ft^5i fcnft* m i iiit *mtf 

ffwt* 5t*I « ftc^a W «Ht* 3f*mt ^3t3ts f33t3P i fc 

C^fatfS CW3<, wifel* fcV I f*1 Sftsq ^9J 

w*\ %*> Bfw wtmtfs *tf5Jttt«i m^i, $<m m*nar 

*iftW CJFtcat?^ Jf?W w ?tn 5tfl I 

. * 
* fcffttsra (Tests) I 

> I t^fstWI >lft« §3t Jl^fatflFF 4f»l®, Otf«l« VfWl ®?tCS ?It*t>ft5f ®tt* 

^tt® x 51 5tt*C5ft4§ ♦t§tl*!5 4t5! C5M wfilCSt C4^4 S^*ll 

55, TO $51 to CTtit® 45t W4t>tW 5f4art5t< »lf55^'« 551 
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,<frfv ^ (Brucine, C 2S H 36 N 2 0 4 )~-*f3<^ *W«i 

<rt ^ IS affaw? *lff3 ^fs*i 1 ^c*fT ast? i $?1 Wsa^, 

atat-ftpft, fa?? « ^$*1 aw ft,-^f3i^ Wfi afaasss? an%i • tal 

art w ^stfaa s«c^ i 

SPfttaa aart faa’tl ( Tests) I 

51 *« fare* af^s floral's 5$wi «ttp iwa< artl *ta i 

ffii ^tc’p fcsta-auatot $a? ^facsi ?fiwta< *tat< ^af-tfc ate* i «tca fcatcas 
fcjtart c*t 9 t§®, cart *fsw ca«%a< fes.’ta (afa'tai afe^ «c»a ) i 

(Quinine, C 20 H 84 N 8 O s )—*tCTf?*1* 'sW'tts' 

c*l* c«?w fwffl *tw ^ sf*ta ^ ac«fc nfwtt®! aw i fw? 

aaw -2)^« w i atfVfa?, ^Vnfafa '« at<si atw 

fWtail 5rt 5^C§ <M‘, «gU Si^ 

^P5C5 I aitf^ RlWfal ?ap Sfafa 

a^? ^W? Sft$ 3«?t ?R I 

ftcwtfspi «rt?f« fawtsta fc*rtft?5if»! aaa *rtt< j 

*ntwf?a 1 ®scaa ^wai ?w>irt i 

f«v; ^i %w aw «rt fo$ 

3 * 1 , *Hn,’ OFlnta^ a ca cata ataa atcatw mvfc m s^al art i 
ufa?®? faf»i« stal « ?ttag1- 

Otfaf afoa fifaa ^ai *tli 5 tijptH$ 'aa^tf^-stas slat 

aitw i ^ t asats? tortaw aiaaa w i 

?^ftrt9 9f9i*t faartl ( Tests } I 

* i 9 )®i-fsifaj« 'tfnc® sra 5 ^ 9 i cartel £a<c 3rta< caata i 

< i flfacaa afa® c^trtrta anal fafaas *f«*l $ 5 tc* awtfaal cart afaca 
anal 5 fin< atai *c 9 i ^atr® a*\fa$f 9 *. aifaw cart *faca 
fcvrt aa 1 

f^JCaptf^*! (Cinchonine, C 30 H 24 N y O)— 

Ricat^l 51a? aaw acar aaf?T% at? 1 ^1 ^lassj a aw 

asa%, cafac^ ^?«f, at^t-fafi^ wx at^taw fa* 1 



88* vitw-sqan 

f5lC^rf=lC=»S WW ftlWt ( Tests ) l 

> i fawlf^ w*ftfrv aft®, ittiiiif a? 0*1 ^tv, ftp aw 

i»n< cut? it (Oftw? ifO *tw ) i 

* i ftwtftwi rfz* c^tftcn *t?i *f?n tcitftii c?ti *fiw 

cw?< *M<f «nv, fV* Often Jrtadi *t? ?ft?< ?tw *c? at \ 

(Aconitine, C S3 H 4 N0 12 )—?C^?| 
{ Aeonitum Napellus ) ?pi Oc« <0 *Ft< et*v Oil <#tc?r l 
<®wtfafO sttw sfOi <4C7t*tttoi ^ < s{5)^ fiats* i lapfc^t 

'to wwt«, T*fO, Mtfto, «t^n at* r® ‘ m* qtw \ 

■an lt«t? <«WtSt^ ?J?^® $? } at3(1 Mqnrfqv OCT far 
a SCT? fR fe^ *t? <*?? ^s* ijtFra **Kt5(e? "tfs*? 5t*i ?? i 

*fto aftti CTfa® Ow wt niti fo* *xm a «wt* 0?1 tit? 4?t 

W, f?C?5*t, ^Vpf'S 'S C*t^l? C*ftO*1J 4?? *l®ng S*tf?® 5? J 

*tc? nvftiws faRl 0?1 it5?1 «*itc<F i 

W9 *Mfa? ^tTO 7 ! (Convulsion) 0?t *ftv I 

<«Wtfift^ «m fnt* *tft<; *V Cflf1 qfr 0?^ Oil *ttfo® 

Oiim i 

ftw ‘flCtPtr^R? CStWt itltfft* *lif*1 *0 I *«fW3t fOrt? 
«Mf»1CT ift* OCT ft*| fB*l V« \g cg^sj «p|t* Oil It? 5 
fa^t? «0**i wi n>« Oi Ore «tc* i 

®t?®0*ft® «*rc*Httd> (Aeonitum Ferox) fOcsI-^C^tfatiFt 

(Pseudo-aconitine) nm at? ; Ota 4CtptfafBn? 

ft? ®?ta* flit's* *l!ft*f I 

C^tC 3 ^ 3 ^ (Cocaine, C 17 H 91 N0 4 )—C'lswt ffsgfm^ 
<*t*1 ( Erythroxylura Coca ) stf?* fC*F? *tas *%zs O §*W? 
i£tt« S«?1 It? I Ol Hitt'S J?? S? I -life?? C^Ft® 

■*tct *n+ifv CTt*r *it?, «m 'si-fiftvtt? <0 
*t?tc4? att?l i? i 5^c?w fgfip^t? «Et«tt a tsarWs- 

*tft* uttl fjffN It???'® ?^?t vttCT' i 
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I 

9t« ^1 *twc*f wil «tf%*(tc«i 

i tn «W *lfiwlw GW ^llW «WWt fecWRl 

'S •%$ «lf 55 55, 'fal f5|f«R «sft*K*t 5r5f3 5?W ‘CTii* 

9fwrt *fo tf airal lift? «lt«l ’tfaUfo srt I ftfW 

«!®n C*ft*^CW *«. «WftnH TffJ ^ «* 55 , dBtVlIWI 
5ta3l *|CT, f5l ^ 55 , «r#hl * Sj5fa 55, c^t*5 *trtl «lttv 
31 ; ^t$tl5l 553*1* #tFt *5? C5 5 ? =5! §5H*«53 5^51 *ttf I « 1 CTV 
1CT »*8 « 5*1*1 m C*5l 5t5 I *f*V Jtfarrt C55* Tf?W 

^’if'S'S 55 I 4t 5i5C« 'Hf^'5 *tp6 <flWrt fcftw f«I «W5 C*5 

Alfa'S =? 1 , fal ^1 f sfasi 51% ‘CTH’ 5ff55t5 551 

CTO ^f55l ; <$S?9 C^tC^C* <*lfk*W « 5CW 3T5 

‘«H5f|lf5'5 m’f % 9f55tCf3 I W 1 C*5 »llfal^ 5r#% C^IC*^ 

f53F5 5*fe *ttW 511 I 

C*tt5t£55 5i*t flu’ll ( Tents ) I 
C 5 tc^ 5 t$cstc* test's* *ai-f 5 fat 5 artsi *t#w* to 35I5 511 
> I C5tC5^ fsi^t* «J2tBtW *lt*tt$C9t fVWTCll ftfos "»l4*fiF £51°} 
<fitt^ 55 I 

< i Jiwitwt to to®: $5tc® ^al-fafei® *tStcTO art5i 

«t*t 5^Wt f*t*rfilPll4* ( Peppermint} 1CTO ^tfl *TO M® 55 I 

VS I f*|f3F5 JlfatfS* 515*1 C5W *f5OT 5filJ?t5‘f ^f$5st5tt*5 ffW-fff *t5ttf 
TOJ5 55 1 $51 *1^*1 5t5iC5T ’iftf’f® 5$5l 5tC® ( 

8 I C*nStfa5* Of tEStS* 3ft5*l « 5t$®ttf tfilf 4flf5 5U5tW 5f5tt5f *t?t< 
to:t 55 I 

(Eserine, C I6 H ai N 3 0 2 )—fa *7t*tt5fa 
% ( Calabar bean ) 5ifa* fcf*f f5Ftt55 <2ftof *«*1 5151 

^51 SfW JTt5t9 *lf?fatH 3?5%, ^5lC® »15Wf 5^51 5Hl <4% 

*Wt< W*lf«-fiHl-iMl <«5? «lf^5l f55t5P I * 

3t5l S'fVS *lt5|tft*5 ^5lf*P5l ( Pupils ) 55, 4Bf9 ^1 

S’fC^t’tftcMW 5155^ 5^51 «ttC^ ! 
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( Atropine, C 17 H s3 N0 3 )—^t <*?> t^ltl 

m 

( Daturine ) Jits? *WK I Hi 

CSCTTOfal, ( Belladonna ), ( Datura ) at^ra ?5?«aft 

sits <2tt?t *«*1 St* 1 

••cW^rtwii wW-fifti « ?c«t *rwtw *ifimci gmtai 

Hi <s?5l fastv *tft< i mf*? start* csss ?fse«t <*wi«: Hrtwi 

i 

Wl «t?H Its, ms St®1 C*lt*l *t*1 *lSj? sfcsl «ltC? | f3|5|{!R 
*tptf 4CW1 W StS? 4?S»! «t?t|* t|»I I «t*t*1 'SSfsfsS *SNt?l 

Sft? SIT* m** ?f**1 ^*tf*c*t* <ttcss sft« ggiti ft?g< f*6t? 
?f**1 fol I ftStV <ltS W1 ?f**1 *fac?*1 ?C5SS *$*1 *t^CS 
smtrart Hits* wrtfa **$: *|«ltW ?f<3 I ^-’jfacs* 

?&S 1t*IW ‘flStl *Wlt5t1 SSS fastfs$ 5^c*l« 42t*t5 S&Sl 

4*s« fssts f«»i m* i ?fa?t$l ssatess se*i sc«ii ^’’t ism 
sfSsl stc? I 

««ttf*R &^c*ts s ?»<2i esters fbfHsta fsfss ?i starts *1**5$ 

*Hl StC? I 

araMfmss c?ts?s*! st$t*«is? ststsfs? *t?|?i sft’i Hi mn 

ftfiw ?T*St Htl 8& 4? fa^fastW* 5^S SCSI Btfasl fSCS ?Stfa?1 
( Pupil ) «titffs® 55 I 

fgll csfal mf'^s *tcsfSt*tS*V St$S* ( Hyoscyamus Niger ) 
SIS? ^Wl SCSI uRcStfacs* Sf<« SfCStfa^ ( Hyoscine ) 4*t StCSt- 
StStfs* ( Hyoscyamine ) Sts? $Bl fc*Wtl atta w*1 St* I 
Hltiwi laprt «w$tf*iwi «i^*f i 

C*Plm**l (Caffeine, C 8 H 10 N 4 O 2 ) -Hi w Btcs* muf^S 
%\\ ( Theine ) ms? $*Wt1 *!St< l Hi ?f?-‘«t? ? p1-?PW 

*t3|SC*J ?C* I * c?f?i csfsre c*3*<, csscss sts fan 

3f6?t?tcs* stmftfii i Hi 9 Svn ?c*i fwnfistw .as si i «•$ 
«M "ststics fo? i 3*1, Hi, csijH's c3rtc*T?cs'c?rs^3*H i 
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« 

fesl f%9 5t9C*9 fafa® 5^91 fafea 4M9 *« » 

o& w mm dw Citrate of Caffeine) 

919^3 59 I 51 S 9Ffa3 *K9I «1fC* 9p1®1 §*1 

*1t5 a|tf« 'Q '«I99t9 ^9 59 I 

c9ffacR9 gt9 fastgffa^ ( Theobromine) §ff§5f* 

^fta C^tC^I ^ ( Theobroma Cacao ) 5§c® 3tt3 5S91 919 I ' 
51 9 9Ffa'9 919 C^tC^I «ttfe 9 *?99t«f ^9 *f«rs fafaS 
9195® 59 I 

C$faM9 ’991*1 ftp’ll ( Tests ) i 

5 1 ©St 3l$f5 5 ^fares 3fs® ftfat<5 9>f?Hl fc«t*t 9?C9ttM 95 5%1 8t^t®t 
9^1® ?ftart^‘f *t5t< ^fll 9tC5 t ©51 ?ttat J|C9tf99t? Bt9*| ^fesf 
£9^91 9< 9139 9^3 ( Murcxido test ) | 

9 I '^T^fl'St^ fifa* «tt^ef®W9 aft 59 £9M ?fm ©5tC® gsifofaiss 
5t3?C5tCSFtf95 '4ft© % C5M 5f9C9l ^9»I9< *t9ttf *19:? 55 | 

( Salicin, C i3 H 18 0 7 )—Jltfsi^ (Salix) ^t ®)9 

99F»1 5^tf© *IWt< «WRS 5^91 «W9* I $51 <$*§) 

( Gluccside ) i 

9<Ct=T, « fs*1 ; §51 «IWWW 0)5? Sj9I 

« ^9l-9tC9 39%, t5l ^«1C9 59 59 *11 I 

^fawt S19 ^99 %9«SC»t 9#fi 9J5^^ 59 | 

9tfstf9C99 5319 f59t*(1 ( Tests ) 1 

1 I feat 4f9C®9 fafa® 5 $£®l §51 33F9< 9t91 5t9 I 

f'Sfaft^f^ (Degitalis), *9^1 (Nerium Odorum) i 2 j^^ 9 »f^*f 9 

feftom I l5t9l 9t5t9 ^99tCsf 919^59, 

9t3it9 919^® 5^C«1 "I9l5 9C9I ft*W Wt *|fl <49?. 
91591 5I1W I 



93 <3 3>3-< 2 l , 33 I 

( Urine and Urinary Calculus ). 

• —- 

— 0 ^*— 

3[3 ( Urine ) 

553 XWJ ftfa «tC®I 9 9 f? r ® fsifsts ^Sl 

^ 9 fife *K9 I s -lfa® 'Hf1<’f«rW3 9C«IT SfURfe <8 
913*1 49* •ftttffaUfe 9WI 

<Sfefe C^f’fe'Sfa <SJ9fe I 

«1*«R ?”?4t9 ?9l *1?P9 <5|fefa «• 'SUffe <2Jfo 

C»fe C99 ^3 *ifa3Tt?t *W I 3*1 *ffa ^fSOT <£R', ftfrfiH 

‘Sfefe 9t^-C9tl*t «|f93 *lf«t1 ^3 *9 I 9t9 ^t»T 

91 *lt«*1t it* 5JBM *tfwM ^fsi9l 9t9 t 9S 9^19 JJKS <5119 
^fett *1*rt< 59 9^91 «HC3 1 

<2|fe 995I3H \m *m « fenfe, IWftsfiJ 'ifa^t'l CifttsjS W 3l5f 
<Ht3, f:rc* <stU9 ^tfsi^l 2)9« 9§*i :•— 


$1*1 *•♦ 

••• ••» 


^f*9l 

••■ «.•* 



• • • 

• • • 

• 'VI 

... 

it* • • • 


ajf^, fowtlBfa^, 

•awtfswl, 9c<tv 


^<n«f «‘^l*t^lpF« 'stfflfa 3 £ *KfM 


CTffe^CSUrfrs, 

Mt • • ■ 

V** 

'3^5, 

••• 



• J • • • • 

V&O 
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.• 


••• — •■ 

••• ••■ ♦ 

wm ... ... ... . •*•« 


•srfstfr* ^ cffat® fa<^ en*tt®* <s 4^ 

<sf ta €|g i cafitot? sjkh *ff?*it < i, H ^®1 « ^*it*it=T- 

*t® sa 4<t arW-»tfa1 'q’hitl? 

’tfrttf'S ®aw to® iltfac® C«f 1 ?t« i 

( Diabetes ), ( Bright’s disease ^f® 

3F®*^!aj caff fa*fa « fcfWlt? «W3I >2ttflts?% ; 

4*t?«l HtC3!?$ 3) fWM ato* ®tsi «IW I ^31 

*lf|«Fl ^'fat® ?|t*1 »lW?«f®: cafa to w, 

XX 

®t?tt ^t’Ft’i to ?ft® ?fa i 

*8 531 4to® to?1 $$t? 03<p «rt»t ^'4tt ««) 

to 4WT, f?W3: attotcsr, fa ?ffa t*1 $5! to® 

^51 51151T aitSTM? ® 8 ’It? 4<K to ft? -Wl *tf?3It?f 
tost^ C5J 5JT| ’tto® 5 S3, 4 ^ ^fatt?? SjvSj ’Tiffaf tot*^ 

3>S?1 ?f? I 

Jjtn W ’itotl e t 5p1tf^ (Formalin) c?1?| tow =§^1 fw® 
^51 qfa *11 4?t ’ift*P1 TO9 <to « *1 I > to**f v 

\W *. t*lfc» ¥^lf«1^C ? !f’f af?t9|| Wl n\ ^9 ^33 4to® 

tom toe® <tw *«m ^t«f*r ?tt3 ^ m tottc® ?tt»i 
fat? to® atftffactof tom at«n to® i 

^«f (Colour) —tfc’jl’tf ^ Joules c? *totto 3J3J ctor% 
fa* toto< i tol astac®i 4$ ?t<? ?tf®3R ?fat «rrc<F i ait? 
^ '5|fl toWI ’to® 5? .« fal ?®to *fal «W* I 

fatSfffll, tlto to <£t^f® c?tt*f 33|' .arejfiff *lfatt1 M® ?? 



< 
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. ?Wt?R-3a! I 


43* »t« '2ft9 3<«?ft 3tC* I f*|« faft® 

sftfatn &$i afa3t®-3t®a< (cfffare 3f33t3 turn gfa) «a« 
V9 m* «ttfwi sow *ifNi «wprtw itf? 3i ®a«r c®!tf3®a< al 
(Smoky) 3^31 <Htrc | *t^f»ftf53l (Chyluria) aft* CStt’f 
spa* 3fe® a^ (Chyle) fafos «ltcv afaal ^*1 gtSs sta c<rsa< 
c«f3ta; *«R W *t$wa afc® *tf«fc1 fafel® atca? 

afasi Jja c*ifff® 3l csfMt^a'f c«?at9 i 

3*313', C*lMt?(fir, *t*f«l* Ulfll^ ^33 CT33[ 

3Ff3C*1 5JC3T3 3t<3 3^13^3 39 I 

<st^r ( Odour )—V®tfW \3 *\ ^C*r« 

m* i ^5t9 i*W&t fatHa €tg *1$ «ttd I 

^ifasig* s^ata “la «tts *s a3>ta atai a>*1 fa^® sfal ata <*iat 
fcsl s\i?5 ^wtfaata vs fafc *a t spre t^faal jih* faftfc 
5^91 tawtfaaa attack 3 fa*t$ 99 ^a; laaffi artarta ^ ^<*tt93 a>ta 1 
as-^as cutw aaca wa 'eitrtwa sna ^vs fa€® 99 1 

spa «jf33s *lf33tM *f«r atfa*E®l §91 SOFTS' 3$3l 3tc^F | f??, 
C*tE*t9l, ^t3t^ffef5C, 3^d 5t^f% *HK W 3^1*1 ^ 

VnpS*f H3PIJP 9^91 «ttC3s I 

*9 ^Te(g^ (Appearance and Sedi¬ 

ment)—'Tt^tfaa* ^3s mm sta ^ifaafa « vs, fvi vm f?9<5tca 

«itfaw «3 twt afaata c*tel $*rta sta 4* ^ta *latsf <5tfac® 

C9*ft 3t3 I 5JE$9 aft® fa^a*a, •(«, KTFlJ, ^C3^, 31 

•fftatCl 33* fafel® 3ttf3FCT 3ft1 C3t«11 C*f3t3 <43* f3*^«M f^3^tt3 
^tC^3 355K3C1 *!3t< ''l^:'? 3^31 v tl < ? I ’ 

*HftC< «1> 31 0Wf3ttJI fe*1 rt®3<, 3lff C»1 31^3'i' ^3t 

3g* 3tf3»C»I C»ltft«3< Cff3t3 I ' 

gca «uf3®^3i ^i^antc?!^ *it^ *tfiistci <nfaw 

^3t3l Wl3t3 ^It3ftt3 ^3:^ ^Tl «tC<? I 



u 




TO TOttf (Sediment) ^ 

( 18 - 1 & fm Of«l ) | 


# 


>•: 


ISU: 


ro: 



»it^ i 

11 •q'CJtfj ^ «it^ i 

•> i ^tcssi i 

* 1 fc*pl,TFcV& 1 

-4 V \* ”- 

< 1 ®cw„ 1 


« I «'8t5t 1 






•a: 


V 

nc., ./ i 


:,^T 


*3. 




»'SL~J 


J 


:*j3ES 

ysii&s 

L\ «& 


fs* I 

S I c 1 

* l "?!? i 

« t «TC, C^fal 











Ifc-fiw 1 


1* ft 3! 1 

> i Hfcfitetara «ft««in i 

> 1 

#ti, i 

< i cwwt^TO 

* \ 

5Jtfa®*!t<[ TO. S 

* i toto* 

*> I 

TOtTO^. TO i 

8 1 filTO 

8 I 

'HtfS TO, i 

* i "TOl&twtsi i 

* \ 

jfS, TO, 1 

TWW*! *tTO* TOtnra w STO 

* 1 

TOj 

TO*ttc< 8^ «f*lF»f«m l 



(. Specific 

gravity )—^ 

3JCH3 'TO’lfTO W'iJItW?! >»>»?tra 

W4 *l<h« ??$1 <*ITc^ 

( TOOT C6t*lT$ TO 1 , «TO3 'sitETTO ■gfl 

^11 «rtw ) 1 . 

i«P« 

*K«U1 TO1 faf^l 


faw cit’f Pttfaws toi *i<« 'Bjinfa* «tc« 
3t»r ffa Cfffat 5 ® *ft«*1 TO I TO»!-C«t$lfaTO ^3T<i *Tl*tfTO 

fTOtw-c'st^fawsi «k*hfi *fro *!«i <rtc¥ ( »rotn «nort* c^itt^ 
Sens ^tt’ifro *rwtw '>•'>* wi*w« to s$w c^i to i 

c 

*f *3 TO *lt*l 3 f«»I «W 5 TOtfa TOtCItPt ^3 *tft*t TO 

Ifo *1 I 

TO TOI *ifa¥ Ofim, TOSTTO? to, *ltt* *1 i^n 
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w** ^ faifar® *itf*c*i 

m *$n «itc^ i 

1^ *m ^tsw n\ ^w\ Wr- 

fa*fS (Uiinometer) «nJi^ 3 f 313 ) 

W'S fa ;%z stsi «itc^ i is? 3tg3 ^*t3 

^••o ><•■&>. *$r« fas^s <54»5\ fs^ 

sfft? I c£)^s§t Wfa *t5-*ttcai <J3i 3tfasl 

«wij t^r^n w»<tw* fm 

^2? Ts’tfafcfaf C3 **|4 3»3F 

«** ^f»W V I *Hl<t^f«- 

f^tE-3'3 ! 53S 5}tf\§ I fp3f 

v RtWfa 5^3 «5|H^■.'8. | 

<8tf^5-fsg*%]1 (Reaction)-—Jjpss* ■sjfi-faFSl 
(Acid) i <un*i ^csi ^»ivf facfa*i wfa fate* ^Rw §3>1 c»ltR« 

3< ^fa 5 ! *«1 I 

R^fR'i c*t«?Es? Jjcai« 5 t»i vi, dprcfv n?iw *faw 

*^13-21 (Alkaline) 5.^1 i spfa-*ft^3 31 

Sfa?-3ifr5 3J32§« spffl 2if*-te*i 

^fa v ; ^C3i .fajfa^ *M«f fa a$* :ffa3< 

'<m W I 

''$'<? St«tC5 C3 5?W^ V$\ *t«l «ttf*CT 
«W % eOTtfall fcvfii V j $* ^ta-«ff*-faMH*! ^31 

«ttt^ I Gltfw< f*l|^ *W* 3CSI Jstfte* ^C»14)9R< Jft3«) 

fai fc*t*l TOC’t §** ^twf *tel* V <*M fWWtft *fa3fa 

C»lTfc53< $$ I 

faat^ (Cystitis) Mtc*! TO (Bladder) 

w»3? Vws ’ 3ta, «vi d^ «tw'tet*-2tf*-faF»V , l , *fo sjat 



*• f$3[ l 





8 a* 




/ 

) 

9 s *R tfjfa-fwil s^fatS (Neutral) 

*foll Wh* I 

( Albumin ^3f W* 

®rt ; W W tt«tfw sjJW »IW» <4^% «ltf«FW8 

c*tH fain can lift TfrlPw ^ Si1 

jp-aiftf-isW?, <*ffc tttPt, "W1 ^ w, *1> Hi 

^«l fafe® STfw $5 awj fwtsi stw l 


4«T^ftW9 fMttl (Tests) I 

> I ^ar $5Pt «C9ft SiHtS 9*tW « ^3S 

C9W 5$9l 9t9 J 551 HtSft * aft®, HtWtCH *6? 59 m (iFHFCfo Hf5« 

■straw) I 

\k? 9 aife-fami ’wtw 5$ra S^H wtcwtcw >nt l » ■asi^rnfl stt: 5 ? 59 >H ; 459 
■fl? 9 ! \ra atWW's: ■iiftft* 4ft3\ •«(« i iftwtt1 C9ft ^ftwl 4tC9tW H'ftra 
W5 5^91 ’ll? I 

* 1 \ca15 »tf^ §3 Ht§l5 9; -aft's., 'sitfl «tc« cwft wfwra $51 'ssrcwra fin 55 

49t Sfwft ttfoll $<5999 Jlf^^csi d|*f5 C5?9< Ctt\ $VttWW *99 I ^tat 

ratWI (Copaiba) WtH* §r< 91 *tft* §$C9& ftfatvS «ttf*W 4ft®, 

HU9UW 4*tt (T59< C9«t1 ^5, f*$ $3H «C9f>1 -fftw $51 3^* 5^91 9t9 I 

* i fttftr* ‘flftc'59 hw ®t5“i ^car c<ift c9^h 4 v t«rt< 

<9555 59 ; Sat 9 ! H!C9ttW $51 39 5^9t 9t9 HI I Hftwtl 3?§C9^, tHftfrft. 

(Peptone) ap§fs n<f1< WC9T Hlfttst ftlfe* 4ftTO9 Hfewi 99394 9 l9t< *mt 

59, «'5t 9 l H«9tCH $51 39 4§9l 9t9 I 

* 1 I?15C*l9tftfS* Jift^ (Trichloracetic acid) WtC9K9 C9«9< 9 Hrt< 

<n ■% > ' 

«t9S9 59 I 

« I ^tftft^l, 95(^1 ft^ 4ftre? 3t91 HUHtW CHftl 5^9! 9t9 I 

(Grape sugar)— 9?^25 C9tW H^x5 
ftfaw *(tw l Stast^ c*tf« (Pavy ) 9 k»r « 
spat «j«TR 'IftHft 3rl9p|-»t^5l ft&t* 9(tc¥ } ftfi Ht*fl^ (Bernard) 

'5iwc?5t ^tn i^nta ^5 ^ i 

0)9IH 9f$1« 5^1 1 



<$ 'sitcnfa^ w «if<i* 

<sm fciiftl f^Fl ?$Sl **ltC^F I 

aft-spH^at* ^a fa^ai (Tests) i 

■> i \n « ai§^ a^M. ’ll catst* Bt?i m'sttt ft fat* ^fwi ^fet^cst 

aftatl a^att* §71 SfiBl, C*tft® ’ll *JtSI*l at3 I 

* I \Ca)3 aft® JPJCT^ aa, aattiHI Bt^n 44t aft* afWtd *fc* afcW.31 ’ 

calsts Btai ftfas *ft?1 ®<sta acsta afata catft®^ f*$« 3 \a ; stft®,a'f:ti 

33 1 

* I C7ftf®C%3 art'T*l * (Benedict's solution) a ftfgft* M$>ftl>ft ( SftM 
5t3)C53 > 5(315 ) 4®Et cSg, jS$C3 4^31 ► C^\ ^If 4*?t §aft (Dropper) 7t3t 

Site® C3ta aa I >swt rill (5®a St s fafaS sftre >4 ftftft at* fttata §*'fl 
?tfttn atsta a? cut’ll a ftfai\*ta ^S® at*? at<n faafar® aftal ata i 
Tear afal al atfac* Bt^cis ^c<a cata afai 1 #* atft* 3 $ca al, ft 1 * 1*31 

atfat* Sits) afsHt't a?*tC3 Bt3*tSt *faa, %5, CHfiftl *331 C*tft® 3< 3t7l 
*f3C3 l 3C<f3 4$aa *fft^ ®*I *f33l 1C4 *)^its) *ftat1 «t$ft®t ftt$*t 
*31 aftt® 3tt3 l 3f33< i^C* ^jat *t^3t3 afaatl *®*3l •'< ?tt* •'*, 
^t®a4 itca •■« iic« >, wfol 3«. i^ca > 3$c* i-« 43*>, Bft*t?t catft®^' ‘(tsa 

afsica ^aftwj *«®3i v«43 aft* nfttHta nfsi ate? aftmi ^t at? i 

8 1 3tt3c«t3 t at* azalea ftfat* aa®: afiM ®wi 

Bt*H#3l ftftia $4 C’Tt-if *fs)3l ’JfSftt* ifiBl 31 catftaa* fafcan aaft®, 
at:? *3 i 

* >i•• «tjft a*ft a*,c*^, **» soft. afttiifo, !•• bjih ft^a 

at'^C*^ C } lt>S1 aft^Fa St®l (Distilled water) B3 ^ftil 5»** f?®ft* 

caRftSt’t 3sftii a|c9t^ «ftf®t%3 Bft*i a*® *« i 

t c’fftiteqi artai mv ^ft^ts aitat-wfttas art3i i% atta ftaw-. 

4^51 3satH (Copper solution) « ^3# atit’Ftat^ fetC^K 

ata®515( (Alkaline Tartrate solution) JtfCH aftfs* t *V*8 BltH. *at3 4»\C^* 
43i s a^ft^fw 4ft®, c5tatl 3f3i sw3 afi* ft fa® 

asftm > fa^ts( 5» ft ?i alia I a aft aftfea^ it) i n* ana cat® l a'Sia, 

ilK? ? n. o f*fcft^ caf%ft?ft aftali estate ®3i at* art afirai ®t3tc® 4 • aita. 


848 * ..OTfoFHjaU 

* i ataptfaw? arw « catsi muirt 35 w?< ?t?i 'ft? i ®3t*t 
*itwtPt ®*i 3f?st9t9 *if?*t® ?? i 

*1 4fhC»l> «I9 S C9t®1 C9ffi ^f??1 ®$H «(C?H ?sf?t5l 

’smcst'^ (Osazone) ?t?t? *tftt? 3? I 9l5lC9f 4$ 

( 3ft$t? «ttft£3? ) ffst® 53 t 

v ( Phospliates yaj m WSI» 

5? 3591 ‘«fl? i 

a'C’tK&S =??!*! fW9 (Test;-) | 

1 I ft?^f3’f1 ?1^3 ^Hpb', \C4 «lRf 'iffllll 59 5t?1 3tffW| fcst’l 9U?M 
5? ff 3 $5tC® 91 415159; SfVS «W TFP*§. 53 5^3! 

at? « 34 f s? 43‘ ’tfa'ft? 5? t 4^;i?3i33 afs® «»rs?) i 

^;^C=§!&\ (Urate) ~’3r«tpH »£5i ^Ist ’lf33t s 1 

9 3M 3¥?i ^fcf 5 ® ^C3 I t^WTj ^=$91 

®C*1 01? <49>TS1 ¥51 ^cai 9 lfi!W«| ^3J ’ifa'SrS 5 

5l?t? *icat : t3l «t«ii 5531 at? i 

*fecac»a ■aatf fir's’ll (Taste) i 

i \ ^oft-fofare tatai 39 5 tc?K'l ^ « nfafta 53 ffs *ft¥ 5 t &w 
^49t? *1,3333 C9t«11 3^91 3t? I 

3 1 sre* 4fw ^tfaah ?.®c?i? Hfspf 4fa® jmtPt c?®9f *wttf 

c *(3:t 59 ff« fr3f3 atcatw $V 59 5?91 9t9 ( 4®r$9C39 9f?3 «!C®<f ) I 

( Mucin )—^ *£e? ?1 *tf?aU 

(Mucus) 9tn>c*t qwfcqi *rirt< ta'sata «ttw i 

la®{jjw? "assn ftaw (Tests) 1 

i 1 qjaa aft® awta cBt^itl ^91 m fafa® *f?ai 4fafSf 4fa$ H c?t*t 
*f?W| ®3t*1 9J®1« C9tf1 5^31 9t9 I 

attaj catel c9t*l f a®: ’’(ta <$\«\\$ *?i «n»ia 3 ( 5 ® fafai® ^t??i > f^t? ^fat®^ 
ajtf'fW^Stct.fr ■s's® 59 1 

effaw? 5199 atal \n at?i f® ’tfaati *t#?1 «(tt5, ®t5t« faaif^ 59 1 >• 
f^®{3f C?f5f9§t9 caff4t43 9 ^ 93 .'•* 5JH5W-*lf«ta 9fe® 99t9 I 



8«<t 


f^-^r (Bile)—f*t« 4 tC^' l 

facfa faw atw steals >ife« fsrfa^vs sitfar® c<f*TI 

4t5 i f 9 i^ M<nuw 3j$ jjw 'sufat® *ca } ~$*m f*tc^ 

4 C*ft«*ffi?w ■ p i«ft < *f ( Bile-pigments ), 3 s*j;t t'. fa^s? Jjtjjj 

(Bile acids) ^psu J|f^ »t?1 sj | 

Re®* N<H’| e ! (Tests) i 


s i -sT’ttfa ctoH cntfaceH-fapsi® «ttca^ to^s R^a atRsI ®5tc=s 



-«l| «’J1 *l^ltt3FOt ?fs*, cr-i'1, OSltfca « WtW $firaH4 «tf9«| TO, f*^ 

a^; ifavi ^si i 


* I I^rs-Rfaw ^raa *(fT3 faRat ^t«aicg* 3tR1 (Solution of Methyl 
violet) «hr tRwi ^stsst >ifawn <§spi asra 1 ) a«tl St*g tb s jfcaa a< 

-stl’J Tic?! ejR Jra<sN bt«i Ptfare *RW TOca i 

iSlf^C© (Acetone) -a$Jj3 (MVA W5 W5 =1C*JT 
'sfsaj wRc® *tt«?l ^ry t Tlam ajas s?cyj 
«ttf%rs ’lies i 


.f.WTJU.aa ’as 9 ! RtSn'l (Tests I 


si ^taa JtR® ^iwtRini JptCTt? ^fa -f ’tfasttca fstfas® 4 Ral §stra TOaa 
fa^ «i r <\ c*ttsia sta*t «W aas®: ’tea sntwta atai caffi ’ffaw 

®?1 CTlfl^t's ca?Rt a4 ataa to i 

* i 35 «a nf?® jts- 4 ^® calfsa-t atlcgt^tlre’i alaa caw Tfara $^ca ; 
-sv-tca crista ?tai caN atf«5t ®»i “jit? *ih 4 ataa to i to 

s?TtC'S $fa$^ caBt tow 'fesa atacna afarn?! Mt? ca«ata< ( Termanga- 
nato colour ) ^C'l I 

«i wtsta afs® %3« stw «ittc®tri, t* i 

(«»* «jfct9 T«Rtcaa ♦tatol c<t«n) 

^^^(Diacetic acid)—'>13jry tjt® 

<nf*lt^ <ftl=*t»i cstl-i^fntS'f 51WT fasintR «4tt¥| 

ej^ 9 ! 3JC35 ^1^4 C4Rt ^ 415*1 ^C5 I 



8 I 

Mf? ^5 *KE9tC?( *(C3 §?tC<5 C5F^ <3Ft<fftt<53 

StH*! CHt*t Ht*, ^1 <fc»l §*1 9^H< Hfltf *U Hi I 

(Chyle)-H’ftni*' ^ C<Tfa$ 51 ^1 ^tvC^HI 

3lt9 cflH? 'BI^ ; «(CH^ HHtH t *1 ftfe® MttHF Hf»W H^H'f 

hi c ? ft a it^lH*r c<Hts i ch c^rfcM <n er*t$ ^ ^ifirew ?«, ®t$i 

HFt^fa^fasl ( Chyluria) HtCM 'sifsfs'® i Jjcsr «ifif *f 

iflHM 4*r<jfHH «rtc^p, ^5*1 4*H3%H9 H*ST «lff*t$ <lft ^C3j 

«Wt»f H*9l « I lift *t«1 ^ *«H *MH SjHt^ «r«11 Ht9 I 

*t§CTH MSW (Tests),| 

# 

i I ^t^.-fHfai® 33 3*t?t cSije^M ?tr^1 3UWJ $«RJ (HtM 9 f«1 *ltCHl$sf 

9>f9c«i 33 ^ « *tfiiye *$s 1 Hitt i 

( Urea )—3^t9 ^iRm ^cai W31 2t9 H «W 

fr'SHtH «1tCHT I fH9tf*R C3t<?t «ltftHC'5t«?|f*Wt3 

^31 ^5t9 •dWM ^«t5J <5 fH*ltf*m% C^t^H ^3 

^stH h^h «iw?i hi «w *tfinfi *tfap® aw 

m I HtHtfHH CHtC’t ^ HMJ 5tH |ff ^9l Htt* I 

JJ3j *tw ^1 ^CH 1 > *W. ^tMTfalilre •ifil't'® 39 I 

^f?5t9 M**t fa’S’tl (Tests) l 

i I 33 felt*t HtCHttM MH $?t(® Sir Hl^ts * 3fa$ v (Hilt ^TS! 

^fstsi Hl$l]|^ ^ ^fsHi «t«3 1 HiHrt 'Blt^tw <}H* 33 1 4f 

*Tl9Ht1 «f*l ?1 \(3H HW *3 §fcf~9«1 «ltCS, HJtHl fa*f*t:® Ht( < ® *ttC9 I 

». I ilHtfr'c^i fcStH fafo* 3tfast iS<5W •t'-Ht’t H»f30I >9WtfHHt9 M’S 
! HMH >*C5tt{H5t9 MHi ^tS HlfH9 Hi. H5MH tE^H, %«*t «fH5l 
HiCflV ftl H»I Wt1>9 StHH 4Ht H*§H| (Mists VtHI CHtM HFfilCM 

artHH CH’S^lHf HtHI ^C9 (Biuret, reaction) I 

< 

*rf?W« TSW*f fowl ^C®I 

(Ureometer) HtHl ?ttc , 11-C3tHl^ci>9 

aftrtl 5 U<'5 fsif^ft HFf19 I OffiPt CM HfttSl- 



5J3i I 8<M 

^ «tt*, «t»1 tv ?i *wj w } srttdftwOTi 

*!fiin <5t5i ttfw? faifw *t?i <tcv i catfaw? *!fw 

'fft’f CTT5T5 *!<*! »f«*l C^rfe? 5 ! 8t£t*f1-C3t 5 )f$nht Bt55 

avs « i 

STCigsgj ^afS^S ^t^tsT (Sediment)—^C« ?v, <£•, afq* 
< tf% 5 »t*’! ttfaf 4^3., ttC?$, 5 TC’«f&, *!&., 

"nurcStwim a^ f $ *i«rt«f fwt* <rrfw tv qaw fvi<t,vr»i 

fa? 3 fC 5 ?tfa*l « 4 t *\**\ *t»t«f « 5 *r : 3 9 *t ?1 ’ll?! M^l 51 
5T5tC51 t?f?1 5^51 «ncv I 88»-88« »H»1 Wltf? 

5*W5s§l f53| <2t*« *?l?tC5 I 



fwfa *tfics5* i 


_ ■ a * — 

»*♦ 

M (Urinary Calculus) 

«tfa® <1 ^Ff?* *lwM T*-®^ (Kidney) 

^1 sjuHl (Bladder) »ic*ij 8Rt$ *K??| 5tft® mi >lt*itm: 

“wufl ^1 C9t9t* ■■ *t« 

*1 *»a s?c*i ^ej^i 4^^ sj^f® 

*tWTr>fa ’tf-JJlt 4 ! sfcq Sts: 1 ? e^5l *tCS 45? 
?S« BfSItfe ^tf^l «t^t<5l1 ^C® ^*11 C*lfSI 3Jt« 
f*tMj era® *t-a i «ff«rat?i ^t*i xi? 51 fsi$*<?ni f*ra ■ 

®fg?1 erara* ^a>*tt® m, *tw ®5*tfa eraw^ <?« «« 

*tf®® $?fl1 3*fiJ ?fa *lHfl *C3 I 5**!T3 gt3 fSf 

era^fat^ stit® *( (Gravel) 45? ^wttraw* «ra5 ^rt 9 !- 

'<] cit^f (Calculus or Stone) ?E5 l 
*it«it<w®t eranafa ^*rt«»t!»c®w f®5R «mra, ?w— 

?> i 4f*i® s ■s t^ws eras i 

* I 'S^WTtCeife ^ ?ras I 

« | <2}^« I 

s 

£)fVr ^ N 'S s .•sr^=ft--^5i orfacs 

iT-S-T® « t»f3 Ws'SN «t9 »PT3»t I 45 ajoffl 5^ a-4Tt<! ?tS9 
'NCWl I 

■***) (Testa) i 

^ l -lit etm Slcst f *9< tti'l *H 49? $?t? ^ft^M Wftl 9t9, 
rasm -sit"* m* ®?f*i *ds > 

<t ?^oi? sra?£< aw? fsifera efasi S® «c*i an ?tsi 

5 ! «; «:? it-i«i •'■^bi fim list'll ?iic« srtcgtc^tfs® ^prs, 

*r««i cwi 5 ®t*® 'em;-? 59 i 



33 i 




* i ft catfacaa. *t|w $$faf -af^\ «t*a-|><i¥ ®fl at$f5* .sfatisa afc® 
T*tfa® *ftH Slt»1 «tW1CT "S^ *faw 5*1 *fl?aa< *fC3 i StlC* *$C»I fe?tC® 
•awtfaala arm caw ■ffacBi ®$1 ca<s*M ataiata 1 

* l r «r^5®f]r^^ v v s^t^-sq. .££3^—Ifl «f<tw 
*fli>91 al nw\, $« VW9 altOM gtfl 

<)^?, 4«fg $sic* aejcaia ant^SaWl (Mulberry calculus) 

afayi *tca> 1 

aw*t fsnWI (Tests) I 


i ; 4 $ J»tja (Jtfi *§C»1 f a»a< a*\ ®?ta fwvt sit® Sf$5| ala , 

W«f ^ta «tf®-W«1 ’l'^a *a ! 

41 ^i^srjtw^ atla. «tarcas 1 ^* w-faftw ftfcjficvtfiflf d)fac®a 
a fa® a’pfa® *faai *f5t§c«i ©?1 sra a^ai ata ; 4 % artaca *tfiratci .acatfaat 
caw affiiOT ca ct«a4 *tatf sa, ®wi Jifatto afat® ^wafla (a'cvcta 
Ufa® «wa) 1 

«i cl«a«P« '@ar-<srai, 

^*lf?relat saw1 

Sal Jj6st65 t«J( <2f*tcw «f«c<5 *tf«ai at® 1 isw5r 

@it?*i; W'a'toft iB *i«i arars mi f arc*?j> *it^ « 
jmwtfaw arui faH® 1 c-tcat^ ^t*t *KCTTW iS'll^S 

afaal $a1 artga (Fusible calculus) qiw 1 

a»*i faawi ('rests) 1 


> 1 «rea cat^lSw ^ats nraaicns a*Mat* 5 m aa ana 1 
a 1 altcstwtfa^ 4fac® 4 ? ara *a ; .at irfaci uraai ’ifaatci 
*catfa«i caW *faw ca cwa4 »t*rt sa, -HI sfaffi* .«fa®, auaica *a 
*tn ala ( wmc*i$ ^ aitta .«hkw ®fa'® «c®a) 1 

fsT^sjxa^g^—ca *1**1 Scars' st .ai fojiSl ^wwa , 

J|f<j[*iw <5t*lt*Waf fa«f-fps-j (Mixed calculus) *z$ 1 

*i5aT5a w^^itcai^ ’aia 5 , ail^at ail^ m‘ 

$$ c?§ a^caa af?* ^ta®, fa.ai® atNc'scffa, arai 





e 

*1^*1 oracn W fas*!* a*f«« ?lt9f §*ffac*ni f«« fa* Sim^- 

«fa <J<I5P<51W ‘jtfftiarfc <a*t»>t iflfa* ptat «ttca» i 

fa*-*«caa *»* ft*** (Tests) I 

«(«* *« fi afaal cewl *ai arc* a$tlc* t *ca ©ptc* p tfaat aftfa"* ataw 
Pltcgtrftfa* 4 ft® cat* *faw afa catai plat ata, <®t?1 Pic* fast-awa 
acaj |©ca$ <*tip atfat* *tai ata i 

ca «nn »c* pa pa atl, sipta *fp« aat-ftfet® ptlcjtcajtfa* 4fa$ x 
cat* *f»«l *m|ca i afa ©Pi a-^ an at pa, <b»p 1 pica ©stc* p tfaal p tf*« 
stall «tfa* *fa*tca 4iatfaata ata* cat* *fac* afa & tBa< *aK , *ta:p pa. <stPl 
p|c«t 8ap anta ptpS ai «ntc*!j> *raai <1 p?Et *at<f 4ara* *tcp ’jfatc® 
P©ta t 4m*t 4? **tctf *fa* *tfa*t«i nfa$? 4f»T5 cat* pfai* afa ©at 
*”^<aic* sra a?ai ata, <*t?1 p|c* ©pics c*a* wp© s *tiP |pi atai ata 1 ^ta 
afa 4C*atca© aa ai pa, atal p|c* ©pic® write*© *tcp ^farc® p|ca 1 
4f*fc* 4 ft® auatc* afa ©pta f*a*t* aa pa. ®tpt p|c»t ©pti* ptfaai fe'tfa® 
a tail «i*ata 4 iatftai cat* atfac* afa c*®a4 *at< *a:a pa, ®tPt p|c* ©ap 
4f^ca *rp©, « at^pjtw©, ®«a *aK© v\v*. ^farc® pita 1 

r*af-«tT»caa ca * 1 * aw-ftfst® ptlcgtwtfa® 4fac$ aa pa at©, ®tPt 4®*tft 
c*®a< c*if*c*a *twra ©** atfaai ©* ailfit* 4fas cat* *a®: ©at* attatc* 
<3* atfac* ©?P*t©»t*4 atsi arfaca 1 *cs ©51 %** ppw nwtftata aiaa atcati* 
afa ca«%a* am *cs, ®:a *#fw afa®, *rtcp atfaca 1 





-o 

A. 

Absolute Alcohol—3*1 * 
Absorption—C’Hm I 
Acid-forming—l 
Acids —3ft3* i 

Add salt —\ 
Active principle —wi i 
Acute— 353M I 

Affinity—^ I 

Air-pump—33 I 
A Icohol—I 
Alkali—I 
Alkaline—I 
Alloy—fw I 

Alum--*rtfofa i 
Amalgam—*tUW-fa«t < l i 
Amorphous—WtHl fas'll 1 
Annealing—<af3p*1 l 
Antimony Stilphide—i 
Antiseptic—i 
Aqeuous vapour—i 
Ardent spirit—^21 t 
Arsenious oxide or White arsenic— 

ctfc*1 I 

Arsenic di-sulphide—i 
Arsenic tri-sulphide—I 
Atmosphere—l 
Atmospheric pressure—3rl^5H ! 
Atoms— 

Atomic Theory—l 
Atomic weignt—ntlRtlfa* I 

Axis—i 

B. 

Bacillus— 

Bacteriological—| 


Barometer — I 
Basic Salt—'»f i £Jt^$-fafsn5 *H11 
Battery - I 

Bead—^ ?[ i 

A. 

Bell-metal—^ts^fac*l3 I 

» 

Bladder—^ut*t9 \ 

Bleaching—I 

Boiling point—I 

Bone black—I 

Borax—c^t^Nl I 

Bound--| 

Bright’s disease-1 
Bulb—i 

Burning mirror—^«| | 

Capillary attraction| 
Carbon—I 

Cell—$figVC*t* I 

Centre of curvature—i 
Charged—I 
Chemical change— 

| 

Chemical combination— 

fa*W l 

Chloride of A mmonium— f-Wf**! i 
Chromatic aberration—c?t3 I 
Oinnaber —\ 

Clinical thermometer—c^-\5H*tfa- 

«t<Wf | 

Coil—^>©91 | 

Combining number—1 
Combustion—I 
Combustible—| 

Compounds—C3\faf* •PfK i 
Concave—l 
Concentrated— 1 



*5Tt3*-5ja t 


Condenser—'*13 l 
Conduction— , lf35t®R i 
Conductors of heat—l 
Conjugate focus—TOWtt lftK*3 1 
Continuous current— 

I 

Convergent—t 
. Convex—I 
Coral—«55twt t 
Couple- <3lt<5, r «f?vc*t? i 
Crucible—^31, I 
Crust of the earth—"^-33 I 
Cubical expansion—*rtlWCT3 

i 

Curved—I 
Curvature—I 

D. 

Decimal—t 
Decompositioni 
Definition—^tol | 

Deflection—f't’P- 

I 

Degree—i 

* 

Density—I 
Dew— faf-tt 1 
Dextrine —^ ' 

Diabetes—I 
Diameter—i 
Diffused—I 
Discharge (Electric)—i 
Disinfectant—1 
Dissolved solids—arflf* \ 

Distillation—C5t*t$ » 

Distilled—estate *1 ctf*M \ 
pivergent—I 

Double convex—I 
Dumb-bell—vSTflF I 

E, 

Ebonite —\ 

Electricity—' 


Electricity by conduction—*tf35tfiT$ 
Electricity by induction— 

I 

Electric condenser— 

*11 

Electric fluid—l 
Electrolysis «H1 C^flpF 

faarci I 

Eleetro.magnet —\ 
Electroscope—«ff vftcfrw TO I 
Element—*0fK I 
Emission— 1 
Energy—I 
Equation—I 
Essential oil—fern I 
Expansion—1 
Explosion —\ 

Explosive—C¥tfc-*WI I 

F. 

Fatty acid—W l 

Fermentation—I 

Film—ani» 

Filtration—l * 

Flowers of sulphur —\ 
Focus—-ifa-c*ar I 
Free—'1 

Freezing point—I 
Friction—| 

Frictional Electricity—'frntVfl 

\ 

Fructose—I 
Fusion—I 

G. 

Galvanised—Wtft* 1 

Galvanometer—I 
Gas—*Mt<* ! 

Gelatinous—1 
Glaze—Wl *t«1 ‘ 

Globules—^#*1 I 



*tfaf«t$ i 
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Wvb'S 


Graduations—fww *tn- 

fss* i 

Grape-sugar—*1 * 

Graphite—f * *fl*I » 

Gravel—Eft ^pf 1 

Group—I 

H. 

Hail -^W1 f i 
Heat—^ I 
Heat-rays—1 
Hoar-frost— t 
Horizontally—'"ttfwetW I 
Hypermetropia ( Long sight)— 1 *W- 

L 

1 mage—I 
Incident ray—’'St'ftfa I 
Incrustation—^tW I : 
Indestructibility of matter— 

^ifraW 1 

Index—I 

Induced current—I 
Induction—t 
Inorganic acid—STfa^ 1 
Instantaneous discharge— 

m 1 

Insulator—*tWt< i 
Intermolecular space—«jq- 

«ftH i 

I n ternal applicati on —TO Jtfl * 

•raw i 

Interrupted current—Jjfasfa «f?t- 

l 

Inverted—| 

Iron filings—ofajHI 1 


K. 

Kaleidoscope—l 

L. 

Lactose —I 

Lamp black— i 

Latent heat—«t5$3-<8tn \ 

Laughing gas—9tC9tVttTO *111* 1 
Lens—TO^ft TO » 

Light-house—’*I1 cTO~*V 1 
Lightning conductor— 

?<• I 

Linear expansion—£vjf*l^ I 

Liquids—^3®! I 
Load-stone—I 
Luminiferous -*(tUlt?TO I 
Lustrous—fcTOI-Wf I 

M. 

Magnet—I 
Magnetic needle—i 
Maltose—^ «t$*t i 
Mechanical mixture—I 
Melting point—ar*«tt* 1 
Mercury —\ 

Metals —\ 

Microscope—| 

Mineral acids—’ifa* | 

Mirror—i 

Mixed calculus—a * 
Molecular weight—’TOfa* I 

Molecule*—I 
Mucous membrane—fcsfa* falfg | 
Multiple—*flqpF l 
| Myopia (short sight)—I 

N. 

Nascent state—t 
Negative electricity—ftiifo *8$% t 



wfirc-Ha i 


Negative plate—fanWF-33 1 
Negative pole—I 
Neutral—1 
Neutral state-ftfiM 3*31 l 
Noble metals—C«fe *t$ I 
Non-metals—3*t^> ffl *!?!< I 
Normal atmospheric pressure—**3 

Normal salt—3*1 I 

O. 

Octahediai—3& l 

Opaque—3*3f[ l 
Optics—3tC3t * ■ 1 

Orpiment—'I 
Oxidation—3faiei^*Rt*t < H \ 
Oxidising flame-3%«R3ift** f*Wl 

P. 

Parallel—3*t3*t3» 

Pathogenic—1 
Pencil of Light—?ftr-*Sb? I 
Penumbra— 1 

Percolation—t 
Percussion—^'® I 
Perpendicular—33 C331 I 
Photometer—'3tC3t*F*ts? I 
Physics—33t’J L f*Wt=l i 
Physical change— c^fs^ ^if**^* \ 
Physical Force—i 
Piie—*3 *1 i 
Plane—W5»| \ 

Plastic—l 
vPlated—3fo*J i 
Pointed—i 
Poppy capsule—C3l3t c® % f$ i 
Porcelain clay—tfpfl *tEt I 
Positive electricity —\ 
Positive plate—3v*tt-333 t 


Positive pole—3U3tt-4t? 1 

Presbyopia—I 

Pressure—5t*t 1 
Primary—3tft *1 *pj \ 

Primitive colours—^3*4 \ 

! Prism—fic^tl 31s i 
Properties—t 
Pupils—3*lfa31 \ 

1 Putrefaction—I 

i 

i Q- 

Quick lime—*1t^U ’ll Wtf* 5>1 l 

l 

| K. 

1 

I 

; Radiation— 1 
| Re action—i 
Reagent —\ 

I Real—I 
Realgar—?ra:fl3l \ 

Rectified spirit—C*itf*5 3*11 
Red corpuscles—C3tf^$ I 

Red lead—C*C$ fa 5 ^* I 
Reducing flame-3f3C3^-atR3 f«N1 
Reduction—3^3*1 I 
Reflection—2ff>533* i 
Kefraction—*1*1*^* 1 
Regular—| 

Repulsion—I 
Resistance — 'SfvgtS* i 

Respiration—*t*f3fSt I 


Saccharose—i 
; saltpetre—C^t^l l 
Scales (P>alance)—^3t?3 1 
Secondary—*1 tffti I 

Sediment—*3*53 I 

Semi-conductor—**j *tflbt33 1 
Sensible heat—431* 3t*t 1 . 

| shock—3Wft* \ 





f laked Kmc —111 
lides—*t5 *<l I 
§iit —toot fiFf 1 

|low combustion—I 
Slow;discharge —^3 sit* I 

Smoky—*pn< I 
Snow —1 
Solid—^15* *t*t< \ 

Sources—l 
asm—*|tw*f l 

specific gravity—*ltC*lf*F*F | 

Spectroscope—*fat®l1 *V*1 I 
Spectrum —1 

Stand— ^t3ts ) 

Standard — \ 

Starch— CW*!t3 I 
Steam— W* *t**f I 
Stellar space -I 
Stomach—I 
Straight line—Wl C5*T1 1 
Sugar of lead —1 
Sulphate of iron— 1 
Sulphur—l 
Super-heated>—§* I 
Supporter of combustion— ?t^ 1 
Surface—fcnfw*! \ 

Suspended matter—«1*|*t* \ 

Symbols, Formula—f&^ I 

T. 

'Telescope—jTrfhH 1 
.Temperature—I 
•Tests— ; TOt-ftOTI 1 
^Test-tube —1 
Theory of Emission—ftjfWt? 1 


8^4 

Theory of Undulation—TOT 1 W I 
Thermometer—WftOT 1 
Tin—W, l 

Translucent | 

Transparent—*^ I 

U. 

Umbra—TOt*1 (5t*t* OTIttD I 

Unit— 4W \ 

Urinary Calculus—<**[^*1 ?£V-4tol \ 
Urinometer ~ t 

V. 

Vacuum—l 
ValencytAtomicityl—*t3*t1* 
Vegetable alkaloids—©ftw I 

Velocity - C^’t 1 
Ventilation—1 
Vermilion—£tW3 I 

Vibration—I 
Vinous fermentation—*[C3tWIOT I 
Virtual image—wftwft 1 

Volatile—Sew 1 
Volume -**tTO* l 

W. 

Water-bath—C**-** I 
Weights—1 
Welding—*^* C»itac* Otl^l 1 
Wine—«lt»ro I 


Zinc^ni I 
Zone—i 

A 







